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Technician standing on elevator platform uses periscope to observe position of uranium slug in a fuel channel of the Brookhaven 
National Laboratory reactor. Holes on eight-inch centers that pierce the five-foot-thick concrete south face are used to load reactor 
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Portable 
Reliable 


Rugged 


THE VICTOREEN PORTABLE ALPHA SURVEY METER MODEL 543 (AN PDR-10B) 


is a compact, self-contained, light weight instrument designed to detect and 


indicate alpha radiation. A large window, with a removable cover, located at the 


bottom of the case adjacent to the counting chamber makes it ideally 


suited for monitoring alpha contaminated surfaces. An illuminated meter provides 


accurate visual indication and headphones are provided for an audible output. 


DETECTOR 


INCLUDES RESPONSE 


Calibration 


Source RANGE OF INDICATION 


Headphones 


: BATTERIES 
Carrying Case 


BATTERY LIFE 
DIMENSIONS 
WEIGHT 


<a 


¢ 


SPECIFICATIONS 


Air proportional counting chamber. 

Alpha only—discriminates effectively against beta 

and gamma radiation. 

0-10,000 disintegrations per minute on a two decade semi- 
logarithmic scale—facilitates accurate readings at lower levels. 
Six 224 volt hearing aid batteries. 

Two 1.3 volt mercury cells 

Forty hours minimum for continuous operation. 

144 inches long by 4% inches wide by 61 inches high. 
Approximately 8 pounds less headphones. 


BETTER COMPONENTS MAKE BETTER INSTRUMENTS 


The Victoreen Instrument Co. 


5806 HOUGH AVENUE 


CLEVELAND 3, OHIO 
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Interchangeability 
Directory 


Send for this valu- 
able guide to the 
selection of proper 
RCA tube type re- 
placements. Lists 
1600 type desig- 
nations, covering 
non-receiving 
electron tubes. 
Write for your 
FREE copy of RCA 
Guide No. 37-046. 





YOUR COMPLETE suPPLy SOURCE FOR 


RCA 


ELECTRON TUBES* 
FOR INDUSTRY 


Quick Service on All Types 


ALLIED maintains inconstant 
stock for quick shipment, the 
world’s largest distributorin- 
ventory of RCA special-pur- 
pose tubes—of all types. We 
specialize in supplying the 
tube needs of industrial, 
broadcast, governmentaland 
Phone, wire or 
-we ship from stoc k to 
any part of the nation within 
hours after we receive your 
order. Save time, effort and 
money —fill a// your tube 
needs at ALLIED—the com- 
plete, dependable electronic 
supply source for industry. 


other users 


write 


% RCA-8008 Rectifier 
(illustrated). We stock the full 
line of famous RCA mercury- 
vopor rectifiers, including such 
well-known types as the 575-A, 
673, 816, 857-B, 866-A, 869-B, 
872-A, and 5558. 

Look to ALLIED for RCA: 
@ Vacuum Power Tubes 
© Thyrotrons 
© Cold-Cathode Tubes 
© Oscillograph Tubes 
© Vacuum & Gas Rectifiers 
© Ignitrons © Phototubes 
© Comera Tubes © Monoscopes 


RCA TEST 


INSTRUMENTS* 


For All Lab Requ’rements 


Look to ALLIED for prompt 
Order your RCA 
isurement 


service 
laboratory me 
instruments from our ex- 
tensive stocks. We spe- 
supply of 
electronic test and 
equipment for 


cialize in the 
mea- 
surement 
researchand deve lopment 
requirements, as well as 
for maintenance and pro- 
duction operations. Sim 
plify and speed your pur 
chasing —send us your 
consolidated orders for 
RCA Tubes and Test In- 
struments—have the ad- 
vantages of quick, expert 
shipment from the world’s 
largest stocks of Elec- 
tronic Supplies for In- 
dustry. 


We can supply for quick ship- 
ment, all types of RCA test in- 
struments, including the follow- 
ing well-known lab measure- 
ment equipment: 


© WO-56A 7” Oscilloscope 

© WO-79B 3” Oscilloscope 

© WO-57B 3” Oscilloscope 

© 715-B 5" Lab Oscilloscope 

© WV-84A DC Microammetey 

@ WR-39C TV Marker Generator 
@ WR-59B TV Sweep Generator 


INDUSTRIAL TUBES 
& TEST EQUIPMENT 


; 
' 


*WV-97A 
Senior VoltOhmyst 
(Illustrated) 
Improved RCA VTVM 
o-peak meas- 


plex waves 
volts 


KR — 


surement ac- 


irements 
se flat from 30 cps 


$4750 
For detailed description, see 
Your ALLIED Catalog 


to m 
No. 84-087. Net 





| CTT] FREE 1952 avtieo caratoc 
COMPLETE 212. PAGE BUYING GUIDE 
Send today for the new 19 
Catalog—the authoritatiyv 


plies. ALLIED offers the w 
Parts, 


ALLIED 
RADIO 


833 W. Jackson Bivd., Dept. 57-C-2 
Chicago 7, Illinois 


52 complete 212-page ALLIED 
@ buying guide to olf electr 
' orld's largest 
test instruments, audio equipm 
lines of electronic Spparatus. Save time 
send your consolidated orders 
able electronic supply source. 


‘onic sup- 
Stocks of special tubes, 
ent—complete quality 

energy and money— 
to ALLIED—the single, depend- 
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SM-3 PORTABLE SURVEY INSTRUMENT 


MR HR. Mea 
4 ‘ I « 


Writ 


CP-3 “CUTIE-PIE” 
( t Cu I 


MR HR 


MR HR 


FGG 3 PREFLUSH FLOW GAS 
r = , The. r rr ae oP 
knot An elevator sam 


LSC SHIELDED SAMPLE TEST CHANGER 
M au ite fr ri h rounc 


adings through lowered acke 
© test rer ‘ 


amp! 
I « 


LS 64 SS G.M. LABORATORY SCINTILLATION SCALER 
ac i ( er-Miu aboratery scint 


Th extrer 


trument is mounted 


ecimal deca pe 


LS 1000 A LABORATORY SCALER 
D ‘ aler ou relial 


2647 N. Howard Street Philadelphia 33, Pa. 
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extreme temperatures... 


° F ? 
7040 3893 
7030 3888 
7020 3882 
7A‘) C+ OT 4 
7000 387] &. 
6990 "3866 
6980 3860 
6970 3854 
6960 3849 
6950 3843 
6940 3838 


measured continuously 


with this 


RADIAMATIC 


radiation pyrometer 


APPLICATIONS — Measures temperatures from 3200 to 
7O000° F . Works with objects as small as !,” in 
diameter ... Needs only hole for sighting at target 


FEATURES — Rugged thermopile construction 

Enclosed conduit connections Automatic compensa 
tion for ambient temperature up to 250° F Simple 
field calibration for precise measurements Choice of 


mounting arrangements 


T 
Wirn the high-temperature Radiamatic pyrometer, 
research men have an accurate means of recording and 
controlling temperatures previously beyond the range of 


I} 


automatic pyrometers. ihis primary element senses 


temperatures Of objects as sm ill as ',-inch in diameter, 


and covers the temperature range as high as 7000° F 


@ Inportant Reference Data 


Write for Data Sheet No. 10.1-2, "New Radiation Pyrometer” 


Because it needs merely a pencil-thin beam of radiation 
from its target, the Radiamatic requires only a !,-inch 
sighting hole an important consideration in high- 
temperature work where larger apertures may cause 


excessive heat loss 


The recording instrument used with the Radiamatic 
unit is a standard ElectroniK Potentiometer . . . supplied 
with range suitable for the specific application 


For a discussion of how Radiamatic pyrometers can aid 
in your research program, call in your local Honeywell 
engineering representative...he is as near as your phone. 
MINNEAPOLIS-HONEYWELL REGULATOR Co., [ndustrial 
Division, 4571 Wayne Ave., Philadelphia 44, Pa. 


Honeywell 


BROWN 


(INSTR MENTS 


Fiat we Coittol 


. and for Bulletin 15-14, "Instruments Accelerate 


Research,”” a valuable collection of useful information concerning research, measuring and analytical work. 
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Here’s a fast vacuum pump that’s portable, compact, 
dependable . . . Kinney Model CVM 3153. It’s the 

only pump in its class with the rotating plunger mech- 
anism — the same long lasting, wear-free, oil-sealed 

mechanism that has made Kinney the largest selling 


line of vacuum pumps throughout the world. 


Model CVM 3153, complete with % HP motor, adds up 
to a mere 70 lbs. Free air displacement is 2 cu. ft. per min. 
Due to its design and precision construction, Model CVM 3153 
retains a very high percentage of its pumping speed right 
down to the micron range. Before it leaves our factory, each 
Kinney Model CVM 3153 is required to produce McLeod 


Gauge absolute pressure readings of 0.2 micron or better. 





SEND COUPON FOR 
COMPLETE DETAILS 





Kinney Manufacturing Co., Boston 30, Mass. Rep- 
resentatives in New York, Chicago, Philadelphia, 
Cleveland, Houston, New Orleans, Los Angeles, 


San Francisco, Seattle, and foreign countries. 


Z) 
KINNEY MANUFACTURING CO. oti 
3614 WASHINGTON ST., BOSTON 30, MASS. 
[Please send Bulletin SV-51 describing Kinney Vacuum Pump Model 
CVM 3153. 


(_] Who is the Kinney Distributor in my region? 


Name 


VACUUM 
PUMPS 


Company 


Street 


et ee eee See coe ee © 


City . 


' 

I 

| 

| 
1 
L 
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FOR SPECTROPHOTOMETERS... 


AN ISOTRONIC DC POWER SOURCE 


accurate 10 0.07% 


Model E-6/2-5 


The best of spectrophotometers operates erratically when input Furthermore, circuitry developed for the Model E-6/2-5 Noba- 
power looks like this tron is advanced in simplicity, involving no moving parts. That 
means easy maintenance, trouble-free operation. 





6 voc 





Write for information 





2 voc 








SPECIFICATIONS 








instead of like this lhe 
~ j Input voltage range 95-.130VAC, 1¢, 50-60 cycles 
} Output 
6 voc , 1 for lamp 6VOC adjustable + 10% ot 5 omperes 
2 voc sg #2 for filament 6VDC at 100 Ma 
#3 for bios 2VDC adjustable +10% at 100 Mo 














Filtering 
Haven't you been plagued b tage d lar! 4 rth 
aven?t you been plague y input voltage drop, particularly 2243 0.05% mox 


f ? 
in the course of long-running experiments? Or have you had to Regulation accuracy + 0.01% against line changes 
wverrup? OF defer work while batteries were being charged Time constant 0.1 seconds under most severe line changes 
or replaced? 








17 x 12'4 « 17 self contained 
19 x 12'4 panel for relay rack mounting 


The Sorensen Model E-6/2-5 Nobatron* has been specifically Site 
designed to exclude this difficulty. Using it, you can be sure 
your equipment is getting 2 and 6 volts DC, plus or minus 
0.01%, with that accuracy maintained indefinitely at normal 
room temperature 


Weight Approximately 90 pounds 
Meters No meters are provided due to the extreme 
regulation accuracy involved 











*Reg. U. S. Pat. Off. by 
Sorensen & Co., Inc 


FOR THE LATEST AND BEST IN ISOTRONICS... 


49 #4 SORENSEN 


SORENSEN AND COMPANY @ 375 FAIRFIELD AVE., STAMFORD, CONN. 
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e meter 


nning tim 


REGISTERS OPERATING TIME OF ; ; . ; 
Marion’s new Running Time Meter is abso- 


BALE VOSES, eee lutely tamper-proof because it is sealed in 
ELECTRICAL OR GENERAL « drawn steel case. Designed for a wide 
INDUSTRIAL EQUIPMENT _ range of operating temperatures, it is also 

ideal for use in hazardous atmospheres. 
q The easy-to-read dial is viewed through 
é SPECIFICATIONS tempered glass crystal which is fused 
' directly to the case. 








Registers in 110 hour j 
steps to 9999.9 or hour steps Powered by a durable self-starting 


to 99999 synchronous motor, available for 110-125, 

Hermetically sealed, glass 220-250 volts... 50 or 60 cycle A.C....the 

to metal x é ‘ 3 
Marion Running Time Meter occupies no 


Moisture-proof, dust-proof : 
more panel space than an ordinary 3/2” 


e Drawn steel case provides 
magnetic shielding meter. 
Self-starting synchronous Demands of our national mobilization pro- 
weaned gram come first, of course, but we will gladly 
supply further information and serve you 
to the best of our ability. 


Moderately priced 











MARION nts nau CO., 401 CANAL ST., MANCHESTER, N. H. 
marion 


MANUFACTURERS OF MARION Go PANEL METERS 
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RADIATION 
INSTRUMENT 


New G-E Scintillation Counter... 


Measures a fir Radiation -Thermal Neutrons Too! 


Four Easily Interchanged Phosphors 
Are Highly Efficient Detectors 


By means of a special G-E phosphor, the 
measured with 25° 7 eflicien 
n Counter. 

vround of one 


rmal neutrons can 


new G-E Univer 

» is alpha counting with low b 

sunts per hour. Plateau length for 
plateau slope tor beta 


cy with the 
Scintillatio 


or two ce 
counting 


pictured above a sample 
liameter sample chamber, which is then 
slid under the i ibe containing phosphor and 5819 phot 
nultiplier tube. Phosphors supplied for detecting are as fol 

zine sulphide, beta mthracene, gamma odium lo 
cintillations can be ¢ ted on any standard s 
\ portable model of the Scintillation Counter is available. 

For an illustrated bulletin on these and 

Vertical chimney containing 5819 photomultiplier tube lifts Instruments. write for GEA-5735 to: General Elect 
off for quick change of phosphors QT 


ric Company, 
», N Y. 


GENERAL @® ELECTRIC 


other G-E Radiation 
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A Study in Contrasts 





MARCH, 1952 


Washington the la rhay is is too idealized a preture hx- 

it opposite poles n : perien cert ly bears this out Phe press is 

the other at Atom not learn ig wut What makes our atom energy 

headquarters. At one, the program th And neither is the publi In- 

freely; at the other, it hardly stead ther are being filled with dreams 
about “‘tantast i weapons and the like 

sau two-day sVmposium At this i onterence one reporter asked 

it the Shoreham \l- Chairmat in, “Can you define what a fan 

tists and engineers ¢ tastic Weapon Is?” Another asked, “Are there 

ve their latest resu n any majo velopments in the report at this 

iment which has become at time that have not been mentioned releases 

rest irch tool i t he past ar previous discussions that we have had here?”’ 

rhis question led Mr. Dean to ask one ot the 

lots of quirks and problems commission staff to suggest a few “leads” for the 

lt dep ndent ol one al othe report rs 

ill parts of the country have And still another reportet said questioningly 

spects ol the problem The in commenting on the financial statement in- 

Shoreham provided a forum for cluded in the report that, “It looks like there 
mut their ideas Although most ought to be something significant in that 

nts were connected with atomic 
ome vay or another, the discus- | hee picture we get trom this Is that there Is 


completely unclassified lime was 





something wrong somewhere —either with the 

Everyone benefited from press or with the AERC. Our answer is that 

ning there is something wrong with both Phe press 

doesn’t know what questions to ask, and when 

renee the one held at AEC, questions ure asked the commissioners fre- 
' 


nv means a scientihe meeting quently n't answer them for reasons of security 


onterence held In conjunction Thus \ ire bac King the nitere hange whic h is 

of the Eleventh Semiannual necessary to develop an enlightened public 
ngress of the Atomic Energy Com- examination of the atomic energy program 

These reports, required by law, are One way to tackle this problem would be to 

ongress a picture of how this extend t commission’s program of educating 

being spent in our vast atomic reporters \ far more fruitful idea, however 

would be to lower some of the secrecy barriers 

nees are the one medium At the press conference, Mr. Dean said that no 

general public can get its new sigmilicant ireas of declassification are being 

ir¢ ol the voilngs-on tne hind the eol side red SIs surprising especially when 

ers Hlere the press can eontront one considers the growing industrial mniterest in 

ommissioners and members of the this field and the need which AEC may soon 

aff with questions on what’s hap have to attract even more industry 

atomic energy program and on the The road to progress is via the “open forum,” 

of such things in the lives of ow where we can all see what our problems ure 

and can « n imterest in attacking them 


JDL 





Nuclear Reactor Catalog 


This is the first concise tabulation of declassified details of reactors already 


in operation and those in advanced stages of design and construction 


By H. S. ISBIN 


Vinnesota 


VW 

















iii le 


a 
i 


x 
a in ure applied t 

nited States, United Kingdom and 

‘anadian reactors Thus, for exam- 

ple, the United States Atomic Energy 

NORTH FACE of the Brookhaven reactor shows the pneumatic-tube system used for 
moving containers of materials in and out of the reactor for irradiation. Deliveries 
can be made either to this face of the reactor or to one of several adjoining labora- 
tories. Tall column at left houses freight elevator ind operation of the 
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released excellent 
design, constructior 


water-boilers, but 








WEIGHTED CYLINDERS held at the top of 
hoft t solenoid are safety device for 
If power fails, cylin- 
develop pressure which 
ds into shut-down position 


nterpreted 
sustaining 


In later de- 


com- 
i) when condl- 


I-sustaining 
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CHAIN REACTION in Oak Ridge reactor is being halted by operator at control console. 
He is throwing switch that will halt chain reaction by driving boron-steel control rods 
into the heart of the reactor. Shutdowns occur at least weekly for withdrawal of 
radioisotopes, insertion of new material to be irradiated, for maintenance work, and 


occasionally for the insertion of a number of fresh uranium fuel slugs 








Reactors to Be Built in Other Countries 

France 
First stage of Fret 
tion of ZO} The se 


of one or two 


construction and opera- 
include the construction 
15 kw ”) 35 
India 

An agreement has beet between the Indian and French govern- 
ments for cooperation i he consti n of an atomic pile in southern 
India Two other fore ments are expected to cooperate (56) 
Brazil 
Api ot atomic power plat = te din Minus Gerses State 
Canada 


Approval has been g 
The moderator 


eactor of the NRX type 


is to be 


Argentina 


Reports have been ma pment of an atomic energy pilot 


ermonuclear reactor on Huemul 


thle skepticism 


plant and the constru 


Island (41 Report ved with consider 


Sweden 
\ 100-kw reactor 


finished in 1953 \ col n 3 to 4 tons of uranium, moderated by 


t near Stockholm, and is expected to be 


heavy water PI re te for research and isotope production, 


Belgium 


P ins lor I ctor ol j I 5 lyium have been imnounced 
Holland 


“ 1 5,000-ton ship 2). 














Available Data on Nuclear 


Reactors 








Reactors in Operation 


] 


O.003 


Brookhaven 


| 


Honford 
W 
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| 
first reactor 


Operated Dec. 2, 1942 
| After initial operation 
dismantled to 
| isis for CP-2 


| 
Bronze strips cov- 


ered with Cd 
regulating, 1 shim 


ind 3 safety 





5,000 
e con- 
trol, | fine contro 


and 6 safety 


| Air, 100,000 ft 1 for isotope pro 
| min drawn throug luctior 10000 kw 
reactor: tu OV $ power 


245 


20.000 | Horizont 
containing 


Rods 


1g 


horizontal 


ertical boro 1SO.000 


CP-1, Uranium- 
Graphite Pile 
West Stands, Chi- 
cago 8 


CP-2, (Palos Park 


Chicago) (8 


GLEEP, Graphite 
Low-energy hx 
perimental Pile 
Harwell, Eng /, 


Oak Ridge (Oak 
Ridge National 
Laboratory Oak 
Ridge, Tenn 

11, 44 


Brookhaven ( brook 
haven National 
Laboratory | p 


ton, N. ¥ 12, 7 


BEPO, bri 


perimental 
Harwell 


i 





Information S 
d Three units 
operation in LY45 


idditional reactors 


200 gal 


water 


| 
| 
| 


Hanford (Ilanford 
Wash.) (11, 1 


Sellafield 
field, beng 


CP-3 (Argonne Na 


tional Laboratory 


Chicago 


Continued [> 
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Reactors in Operation (Continued) 








6.000 


Reactors in Advanced Stages of Design or Construction 


Low-Cost Low-Powe | | : iH 
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LOPO, Lay 
Water Boner 
Alamos 
Mexico 


HYPO, High-Power 
Water Boiler (Los 
Alamos, New 
Mexico) (8, 24 


| Los Alamos Fast Re- 
| actor (Los Alamos 


New Mexico (3, 1 


EBR, Iexperimental 

im mu Breeder Reactor 

is the fertil | Reactor Testing 

teria 100 kw of ele Station Arco 
t il power produced Idaho lf +8 

Mock-up for land- | PPA, Preliminary 
| ‘ ome power | Pile Asseml 

} (Knolls Atomic 


Power Laboratory 
Schenectady 


N.Y ia 





Russian reactors |: 








tical ee ) ‘ ! Low-Cost Low-Power 
rods in form of C. neutron flux is 6 North American 
and Al sandwiches t I ‘ rag Aviation, It 
negative tempera fast-1 ‘ lux is x | Do Ca 


ture coefhicient 


Raleigh) North ( 
olina State College 


Raleig! N ( 


. rv 
Continued |) 
March, 1952 15 








Reactors in Design and Construction (Continued 











Moderator 
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The Future Reactor Program 


ere is enthusiasm about the homogeneous-reactor 


In this type of reactor instead of very 


machined fuel elements made of very unusua 


in extremely expensive procedure—the 
ii consist of a solution, or a slurry o1 
» particles 
This 


i tank in whicl 


This is why it is called 


solution, or slurry, ean be 
the nuclear reaction 
ind then pumped out again—hot in two 
The heat at 


used through a heat-transfet 


pel itu e and radioactivity 
perature can be 
steam, or in some other 


to provide way 


d into mechanical or electrical energy 


eat virtues of the homogeneous design are 


ids the complicated mechanical design of the 
reneous type of reactor and should simplify the 
The difficulties of 


After a reactor has run 


problem. fuel 


ocessing 
g ure ever present 
there is an accumulation of fission produc ts 
products are analogous to ashes from the 


When too 


reaction stops just as 


many fission products 


a coal fire goes 


ind clinkers clog the fire bed, 


y ashes 


provid i mechanism for 


removing 


ind apparently this can be more 


jogeneous Tue | 


is the 


breeding 


promising type of reactor design 


Wi trv to explain 


exists theoretically that a 
| 


more fissionable mate- 


to crente 


nes Rough here is the way it 


ippens that when the fission process 
tor, u tew extra neutrons come out 


iverage three neutrons 


from the disintegration of eacl 


ne of these three neutrons goes to 


etion going, to cause another fuel 


nother neutron Is required to con- 


nto a fissionable form of atom 


would be plutonium. One neutron 


i traction of a neutron 


irithmetic easv, we will say 


This neutron could be 
issionable atom from another 


were done after each fission 


ally would be replaced and 


inble atom would be created In 


reaction proceeds more fissi nable 
d than consumed 


notion that I 


Ke perpetual 
process can go on only as tong 
skim milk 


“an The sh 


{ . \ In a breeder reactor, however, we can 
gradually part of the skim milk, the U into 
nto a fissionable form, plutonium. Now this is 
wth doing, because if we succeed we will increase 
the potentially 


convert 
cream 
well wi 
material by a 
140. There is 


new oil field is discovered 


available fissionable 


factor which is «a substantial part of 


much excitement when a 


which increases the available oil supply by perhaps ten 


percent He re we are on the verge ola discovery whi h 


mi nerease the uranium supply several thousand 


percent This is really an exciting possibility 
difficulties in 
For exam- 


work There are many 


eople ought to be aware of 
als a reactor is made of absorb neutrons 


steal them from the chain reaction It is necessary to 


develo materials with sufficiently low absorption 


Here is 


plutonium converted from U 


inother difficulty There must be an excess of 


not Just after use of fuel 


one time in the reactor but also after chemical process- 


ing and fabrication of the fuel The excess from the 


reactor must be more than enough to cover losses in 


the losses have 


| Of course 


ind fabrication 


yrocessing 
to be kept to a minimum 

This 
is enough to indicate why the breeder-reactor approach 
A breeder be either a 
i homogeneous The 


thorium or 


of possibilities along with problems 


sketching 


Is particular nteresting MAN 


heterogeneous or eactol breed 


ng process W vork tor either uranium 


In the case rium, breeding will convert unfission- 


) fissionable | As vou see, breeding 


able thorimus 


possrbility 


into these investigations 


Reactor 


been racacle 
Breeder 
ipleted during the summer at the 
n Idaho 
prelim il ¥ However t 


mental assembly of 
Reactor 
Test and which is now being given 


g Station 
Tra \ be many 


months indication of breeding per 


nan 


mising reactor design is that providing 
loading of fuel 


with 


burn-up of fuel for each 


elements difficulties connected chemical 


minimized by having the processing 


possible If the reactor 


processing 
oceul ently “us 


uses one change of fuel over 


nto 


compli 


perhaps converting | 


ind gradually burning up the I 


produced from it along with the 


high burn-ups become possible, and 
and loss can be saved 


rocessing cost 


approach which has long-term POsst- 


| 
it to the fullest 
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] The dust collecting apparatus used to deposit samples on the plates 


Self-Scattering and Self-Absorption 


of Betas by Moderately Thick Samples 


Correction factors for the effect of thickness of beta-active samples on counting 
rate have been determined. Results indicate that scattering into the counter 


predominates at low thickness, and self-absorption increases with thickness 


By W. E. NERVIK 
and P. C. STEVENSON 


Procedure 
An inve 
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Initial count. 


Jem 


Plate-holder unit of the dust collecting apparatus 


on ta 
shelt-to 


-eountel 





on © sae, © oe 


out tour 





RFs 


taken 











Geometry of the G-M tube sample 
sed in these experiments 


s the backscatteru 


3. Sample preparation and count- 
ing. A solution was made u f 


Nal NO) 


2. Backscattering factor. Stuinless 


Ml \et 
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vit 1o0.000 
mused in step 
thorough 
ispirator un 


ipparatus shown 


| filter of step 2, washed to constant 


vith NaCl, and measured 


backseattering, was pl 


show! 
nied 
own in 
hite Teflor gaskets 
the unit; one below the stec 
yforma tight seal w the lower 
Move 


the uppel 


> collected on the upper 
the filter ind a third one to f 
seul between the upper brass unit and 
the glass of the heating chamber 
When assembled, the three bolts, fitted 
nto slots in the brass fitting vere 


tightened and the steel filter was he 


n position between the Teflor 


iacs, controlling 
to nichrome 
chamber and the 
were turned on andenough t 
owed tor the internal temp 
heating chamber ane 


wh Approx 


Phen a Megavae pump 
wer end of the 
ind) positive air 
cted to the inlet tube o 


were turned on 











finest droplets were drawn into the TABLE 1—Salts and Beta-Active Iso- 
heating chamber. Here, where the topes Used for the Measurements 
temperature Was kept at approximate! 

130° ©, the water was complete! 

iporated leaving a residue of dust 
ind the ste 


chamber 


passed 
ipparatus had 

ipproximate 
llected 


coole 





FIG. 4. A 10-mg cm* NaCl sample pre- ats 
pared in the dust collecting apparatus 


iDsor 


beta energ) 


when the parent solution 


‘I heretore 

















J 


as a function of sample thick- 


FIG. 6. The correction factor, Fass, 
ness for NaCl samples ness for Pb(NO;)» samples 
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FIG. 5. The correction factor, F..,, as a function of sample thick 


20 








combination, and 


results taken 


Results 
( 
obtained for 
Cs mixed 
NaCl and 
selected 











€ 


Beto Energy (Mev) 


FIG. 7. The correction factor, F as a function of maximum beta energy for NoCl 
samples 


























FIG. 8. The correction factor, F..., as a function of thickness of FIG. 9. The correction factor, F..., as a function of thickness of 
NaCl samples for convenient beta energies Pb(NO.)» samples for convenient beta energies 
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a function of sample thickness a thick NaC 
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Handling of Radioactive Gold 
For Therapeutic Purposes 


Medical therapy with this isotope requires a minimum of equipment and 
precautions, putting its use within the reach of smaller institutions. 


All necessary equipment and techniques are described 


By MICHEL TER-POGOSSIAN* and ALFRED |. SHERMAN 
F e J Mi odicins 


rations are requ 
Assumptions. The following discus operating root 


based o ! ssumpt 3. Injection of 


Laboratory Facilities 


institution where t 


North Cl] 
maximum amou 
to be processed at an 


exceeds 1.000 me 
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e needles, surg 


eal tongs 
Remote pipetting device. It is es- 


ential to use some kind of remot 


> 


radioactive gold and shielded syringe 


Shielded syringe 


el ee 


Handling tongs. A 
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illows good visibility 30 em’, depending on the amour rf needles are inserted through the rubber 

i scale gold shipped. This vial is e ds eap of the bottle as shown in Fig. 3 

heavy and cumber- ina lead safe housed in a woode One of these needles is kept above the 

it provides excel- Upon receipt: of this case he bac- level of the gold, and the other reaches 

» operator. The terin vial is quickly transferre: » the bottom of the bottle. The short 

owever, forbids lead beaker, where it remains needle is connected by means of rubber 

a needle is con- until the bottle is completely emptied tubing to a 50-cm® syringe mounted in 

i 3-ft plastic or until the radioactive gold de- a holder on the operator side of the lead 

valve permits the caved to the point where it ear shield The long needle is connected 

ringe from the gold — disposed of safely Several of to the barrel of a 10-em®* svringe that 

lead beakers are kept on han is held by i ring stand in a vertical 

: P The lead beaker containing ! position above the bacterin bottle 

Monitoring Instruments bacterin bottle is then aced | nad Surgical tongs are used to insert the 
| t ( f instruments should be the lead barrier on toy il needles 


letection and mensure- oratory bene Tv 1 ! ; The needles and the s 





















































FIG. 2. Details of the shielded syringe 





mgnitude 
otopes so 


2 
remote syringe on fixed 


3 hypodermic needie 


Lead becker 


4 





Handling Au 











ft i of 5 <0 or FIG. 3. System used to withdraw radioactive colloidal gold from a bacterin bottle 
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dioactive colloidal gold 2 Sites of injeciion in the parametria 
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ind) should 
account ( 
rently prepared nurses attending 

when injected intrapet 

pieurally OF 

excreted to : 

Vagina bleeding 

jected intraparametr ill 

could, in certain cases 

tivity, but this 

in this hospital 
ifter rigin should 


ite 


of contaminated items. 


e exerted through- 


Inanenti 
adjacent beds \t 


level of radiation 


being 6 

Protection of nurses. 
nursing of the patient 
problem because the bo 


will often be as 


radioactive 
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HOW TO GET 


Good Gross Autoradiographs 





By W. E. LOTZ,* 
J. C. GALLIMORE, i 
and GEORGE A. BOYD* 


ADVANTAGES . 


Bone sections prepared by the 
methods described result in: 


> Better contact between 
film and bone to insure 
better image definition 


> Sharper boundary lines 
because radiation from 
edges of bone is decreased 


> Sharper images be- 
cause thinner sections 
eliminate diffusion caused by 
radiation from deep in bone 


» Use of inexpensive card- 
board film cassette for 
exposure 


Glove box housing band saw for sectioning 


Apparatus 
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of Large Und 


FIG. 2. Bone mounted with Duco cement preparatory to sectioning 


FIG. 3. Exposure presses showing 


ve box during 


is mounted on a 
box 

ot dil- 

stall 


iwk- 


Preparation for Sectioning 
| ect te » is cleaned 
il of the 
jided since 


related 


straight 


the 


rator 
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cassette and sponge rubber in place 


the cleaned bone can be 
of two methods 1) It« 


on a 'y-inch soft board 


cement, with care being taker 


the longitudinal axis of the bor 


lel with the straight edge 
is shown in Fig. 2 (the 
lowed to dry overnight); o1 
mounted in plaster of Pat 
ter method is more labori« 
Duco cement technique 

the rapidity with wl 
hardens it is) possible 
specimen within 30 
bedding This is particula 
when the specimen cont 
lived isotope 

If desired, histolog i 


sessing reasonable cellu 


ecalcified Bones 


be made from the sections after they 
have been used for 1utoradiographic 
exposure. With such use in mind, the 
sections must be mounted immediately 
ifter removal from the animal The 
plaster mount containing the specimen 
must then be frozen in Dry [ee im 
mediately after the plaster has hard 
ened and sectioned while frozen The 
iutoradiographic exposure must be 
ade in a ep Treeze 

The essential steps are as follows 
Water is added to the plaster of Paris 
until a semi-liquid  consistenc is 
reached The specimen is placed in 
the plaster and aligned. To shorten 
the drving time and facilitate observa- 
tion during the sectioning, only suffi- 


nt plaster mixture to immobilize 


29 





given 0.5 mec of Ca" oral 


a pig given 0.25 mc of Ca 


intravenously 
t 


a steer given 4.85 mc of Sr"'Y 


reference 


orally Hans! 


Dudle 
ind the 
Wher 


na nhew 


Sectioning 
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Typical Autoradiographs 


Contamination Prevention 


e certau 


Along t! 
there ar 


ilosteum 
| wer aensit 


of good contact 


san autoradiograph of tl 

the femur of a young 
21 me « 
This iso 


both beta particles and 
ons The high resolutic 


subepi 
wit! 


presenting the 


gx area shows that 
imen beta particles are 
more than the 
ae mil otons rspecimens above 


nfinite thickness 


{ the beta 


ol 


FIG. 7. Distal portion of the femu 


human who had received 21 mc of Ga 
the ratio of gamma _ phot 


increased 


decreases 


BIBLIOGRAPHY 


A. Han 


the subepiy 


tudinal gr 


ferentiates between these 
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Latest Developments 
In Scintillation Counting 


ein the past year, new photomultipliers and circuitry have been developed 
@ Data have been obtained on afterpulsing and resolution 
@ Liquid, organic, and neutron-detecting phosphors have been investigated 


e New ways have been found to use scintillation counters 


Od 


1.000 


nto the 
rhe typ photon p \ ng relations fora issian distribution 
16 dyvnode nd ano i oltug ‘fining the pu height resolut 


2 OOO vol provides a n of t ‘ he reciprocal of the fr 


cnustel 
of the 4646 should start by this fa e resolu > was found 
‘*Some observations on pulse-height I v with pulse height at small pu 
. ; resolution and photosensitivity, fi 
First Session Papers R D. Swa 
Two new photomultipliers for scine = Laboratory 


tillation counting [. H. Gree periments 
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potential between the 
dvnode, and the 
these electrodes 


tha positive 


me (us 
FIG. 1. Distribution of satellite pulses in 


photomultipliers (Harrison, Godfrey, and 
Keuffel) 


“Afterpulsing in photomultipliers,'' 
ition spectrometry,'’ hb ruid | mm temperature W. Davison, RCA Labo 


forms 


1P21 


omponent of i ) mn ) MM 1 OSTO w 


multip 


First Session Discussions en \ ype of afterpulsir 


‘Satellite pulses from photomulti- 
pliers,” by F. B. Har 


Afterpulsing in photomultipliers,’’ 
) \ | | 1 ) 


| 


FIG. 2. Variation of number of satellite 
pulses in photomultipliers with gain (Harri 
son, Godfrey, and Keuffel) 
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Robinsor 
Princeton 
been perfo 
incement in 


ght distributio 


omuiltiplie 


bservations 
‘Multiplier phototube problems,’ 
ti O. Thule J. | 


toudenheime 


incaster, Pa 


| 
| 
——— 


FIG. 3. 


Effect of temperature on decay 
time of fluors (Liebson) 


sh photomultiplier tubes, 


\lus 


Second Session Papers 


“High-energy particles 
scintillation counter,’ |) 


ters, Radiation 


Pulse-height resol 
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much better energy 


well as maximum 
is consistently possi- 
irticles originating 


f a: in an 
ng a hundredfold 
data col- 


pe ssible 


» proper scintillator, 
ble to discriminate 
background radia- 
ily ionizing 


of 


par- 
nomnlonizing 
scintillation 
acys asa 


kground rad 


d because it 
lation 
irrangements are 

the effects of the 

Crystal and liquid phosphors,"’ by 
Is, Pr 


inceton University, 


Systematic studies 


and inor- 


nic 


materials have been 
raviolet spectra of the 
to their 


and to 


ween related 
e radiation 

detector Decay 
response to varlous 


have iso been 
scintilla- 
be used for 


icle-energy meas- 
measurements, 
id ervstals have 
decay times 
mt as a few 
easurements are best 
vstals such as 
linear energy 
ionization- 
port phenomenon 
Isst riefly 
Neutron-detecting phosphors," by 
k. Phvsies D Oak 
Laboratory, Oak Ridge, 


con- 


Vision 


ety of phosphors 


been developed 
are caused by 
na H? 
lithium- 

tested 


nium-alpha 


reac- 


were 


utrons 


ited 


is ne 
ite acti with 
efficiencies of 


this 


inting 
neutrons, but 
time of 40 psec. 
the 


osphors 


leca 
Lif 
e of the pl 
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units ) 
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Toe 


(Arbitrary 


Anthracene 
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i light 0000S % 


0005 % 


Naphthalene 


ght 
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ae ae ae 005% 


ee 
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FIG. 4. 


Effect of temperature 


to 
the 


made 
but 
to a 


An 
conium compounds, 
too high 


attempt was 


point Was 
of large crystals 
Lithium stannate, Li.SnO 
found to be a 
to CaWO,, but Li 
found to be a poor phosphor. 
The 
Tin-activated lithium 
Snl 15% 
maximum for slow 
with 0.1% SnBrz is 
crystal that gives a 
and 


similar WO, 
lithium halides were alse 
gave resolution 
neutrons 
bromide 
transparent 
resolution has a decay 
1's psec. 
Studies Lil(Tl) and 
of different energies showed a ma 
peak in thes at 0.27 
This is attributed to Li 


with 


esponse ¢ urve 


resonance 


‘‘Temperature effects in fluors T! 


rv S. H. Liebson, N 
iboratory, Wasl 
for X-ray 


irom organi 


phosphors),”’ | 
fesearch L: 
D.C. Deeay 


lation 


times 


pulse = 


very efficient phosp 


time 
neutr 


Mev. 


gton 


193 


emperature ( 


223 


*K ) 


on light output of pure and mixed fluors (Liebson) 


ted by 


measured with 


detec a photomultiplier 


technique involving self- 


of the 


Line 
tion Results 


with 


pulse 
n general agreement 
hor periments 

Decay the 


times decrease as 


is lowered in anthracene 


but 


perature 
napthalene essentially 


stant 


are 
} ig. 3 


decrease 


in stilbene, 


the 


mixtures ot! 


shows similar 
with 
that anthr: 


an energ\ 


these results indicate 


in naphthalene acts as 
the host lattice being pi 
the va 
vith temperature 


To check the 


further 


Hari 


sponsible for riation of 


decay-time 


ments measurements 


made with an ultraviolet 


e phase shift 
ival and the incident ultraviolet 
provided information from whi 
determined 


decay times 


indentical deeay times 


were 


found 








a shorted transmission 


ili¢ ell 


previo 


Figure 
obtained 
two phosph rs 


outpu 
measure- 


fluorometer. 


between the fluorescent 


Second Session Discussions 


Pulse height versus 


ergy and rysta u Organic chemistry of solution 


\\ t scintillators, I | Ihave | 
\ | ‘ 


Activation of Lil crystai phos- 
phors W. Be te nd A. W 


scintilla- 
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cay Time of Fluors as 
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nstants of organic scintillators Irvine 
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Acenaphthene 


Acenaphthylene 


Fluoranthene 
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Average Pulse Heights 


FIG. 6 


Average pulse heights of organic scintillators (Irvine) 


plateaus as 


stabilit 
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ator was Is not 


Phe fluores- circuits us with these 
‘Particle 
radiation,” bby . \l \ 


with Universit 


range and counting by Cerenkov 
SS19 response 
is grown 
this ervstal was erenkov-radiatior 
The pulse height have 


f PIO kev dif- 


been burt for 
energy electrons 
showed a \ 

been published 
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deseription 


iried in Cerenkov counters | 


opaque used as threshold detec 


mque part trons, protons, and tfust 
ght of 197 


n the 


mediums used were water and Lucite 

‘Scintillation counters and phos- 
phors in England,” by IF. H. Wells 
Atomic Research | 
ment, England 


Harding 


> presented 


Energy 
Harwell, 


cations trom G 


ng has 
phosphors by disso 
}-butadiene 


phe vi l- 


polymerizing with 
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Diphenyihexatriene 


totetroene 


Tetraphenyiethylene 








FIG. 7. Bias and high-voltage curves for 
photomultiplier used with Lil(Sn) phosphor 
show definite plateaus (Bernstein and 
Schardt) 
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Fast coincidence circuit using 6BN6 gated-beam tube 


FIG. 8 
(Marsha 


Thomas hay 


propyl! ele 


solution 


out any quen hin 
eence 
neutrons at ver) 
A solution of 
of methyl 
hexane gave 
bout t 
DS19 | 
neutron lifetime 


0.4 user 


Third Session Papers 


‘Emission time of secondary elec- nee nivers 


trons,’ by 
tories Division 


develop 


electrostat 


stage 


howed unexpectec 


Nonlinearity of NH,ITl) phos- 
phor, t t Ur 


Slow-neutron intillation 
detector, R 
Natio i | 
porte t () 1 (Atom 


IX Argonne 
Energ 


re 
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This alloy 


30 electrons 


yhotomult pi 


‘Fast pulse ci 
scintillation counters, 


coincidence-anticoincidence circuit (Bay, Meijer, 


FIG. 9. Fast 
and Papp) 


Harwell 


yme recent 


single 
on film 
hat provide good 


resolving 


lence 
ie were also discussed 
“6BN6 fast coincidence circuit,"’ by 
Marshall, Institute of Nuclear 
tv of Chicago, Chi- 
ise the 6BN6 gated- 
ircuit 


mtrol 


h¢ Lal 
NNCIaence 

s. both « 
d cutoff and the 
these grids. If 

» is produced 

this is recorded 
The circuit 

gh Impedance 

cuit to lengthen 
»yabout | psec. 


s40). Bel 


With square pulses from a mercury- 
better 
ved, 


obtained 


times 
were obser 
irve 1s 


ive plotted 


e OBNG «¢ 
ersitvy. A delay time of 10 sec 
is found at the National Bureau o 
i | Marsl d out 
rcuit techniques for that the relation between true 

LH. We lence 


estat ends on 


Dr sh 
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( fle ire 1 t ward 
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counts and 
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Rese pulse-he ition 





th 2 <x 10 


*-SO¢ pulses 
unter, 100% of the pulses 
ounted without counting any 
vackground. 
‘Time measurements with coinci- 
dence circuits,"’ De Benedetti 
Institute of Technology, 
Pa 


circuit having a resolution 


by S. 
A simple delay-line 
sec when used in connec- 
fast organic scintillators gave 
When resolu- 


f 
ees of 


28-50%. 
tested by measuring the time 
gamma rays from Na®?, it 

ind that differences of 10~' see 
r less could be resolved 
rhe circuit was used in a study of the 
f-life of positrons in condensed mate- 
ils. Half-life differences of the order 
different 
to 


annihilation 


sec were found in 


h differences appear 
ferent 
with the distribution 
hin the absorbers. 
it, with the addition 
pulse-height selectors 
i triple-coincidence study 
ind alpha-gamma 
Po The 


gumma rays of 


rom 
ite that the 


ire of electric quadrupole 


Third Session Discussions 
“Differential coincidence counting 
method,'’ by Z R. R. Meijer, and 
G. Papy Washington Uni- 
ersit Wasl D. C. In the 


f coincidence counting, 


Say 
George 
ngton, 
isual method ¢ 
ilses overlap to some extent 

| “l to be in coin- 

By using an anticoincidence 


njunction with a coinci- 
t is possible to eliminate 
to 


ount as coincidences only 


mereiy overlap some 


coincide in 


it exactly 


is shown in Fig. 9 


ram in Fig. 10 shows 


from this fast cireuit 
coincidence circuit 


ilers, one of which 
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FIG. 10. 


records all coincidences and the other 
those remaining after selection 

This circuit improves the resolving 
No 


Experi- 


time by an order of magnitude 


true coincidences are lost 
ments show that the dependen e ol 
resolving time on the pulse period of 
scintillation pulses is negligible, and 
the the 
random delays of the counters remains. 
resolution of scintillation 
counters,’’ G. A. Morton, RCA 
Laboratories Division, Princeton, N. J 
Both the phosphor the 


multiplier contribute to the time error 


essentially dependence on 
‘Time 
by 


and photo- 


in scintillation-counter measurements 
The two factors determining the be- 
are the total 
the 
The transit 
through the 
statistical 


havior of the phosphor 


useful light output and decay 
constant of the phosphor. 
electrons 
the 


fluctuations in pulse height both cause 


time spread of 
photomultiplier and 
a time error in this element 

the 


A reasonable value for root- 
mean-square time spread in a typical 
photomultiplier is 0.5 musee per stage 


The 


distribution is not tod unrealistic 


assumption of a Gaussian time 
The time error of a scintillation is a 
function of the fraction n/N, of the 
total charge NV, the scinti 
lation from the photocathode 


released by 
where 
n is the number of electrons required 
to trigger the photomultiplier. Mini- 
the expression for the root- 
mean-square deviation in time ¢ 
respect to n, then ¢ 

Nope V.0 ab 


i 


mizing 


with 


where a 





TABLE 2. Time Errors in Photomultipliers as Computed by Morton 
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Differential :coincidence-counting circuit (Bay, Meijer, and Papp) 


phor time constant, 8 the rms time 
spread stage in the multiplier 
A and B are constants related to 


statistics of the multiplier and have a 


per 


and 


value of the order of unity. 


Evaluating the expression for the 
time error, the values given in Table 2 
The 
multiplier resolution, using a stilbene 
to be 


results 


are obtained. limit of photo 
crystal with n 1, is found 
| 1x 10°" sec If the 
reported by Law hold for the dynode 
materials used in photomultipliers, 
this value cannot be realized. 
“Resolving time of 
counters,’’ by R. F 


Radiation 


scintillation 
Post, University 
of California Laboratory 
Berkeley, Calif. 


by Morton in the preceding discussion 


The expressions given 


have been obtained in another form 
and have been extended to include the 
For an idealized 


it can be shown that 


Q |, 
R*)? ' 


where At corresponds to ¢ QY corre- 


sponds to n, A is the decay constant of 


light collection time 


case 


At 


the scintillator, and # is the maximum 


the 


pressed as a function of time 


electrons ex 
How- 


ever, in this equation the effect of light 


value of number of 


collection time has not been considered 
If the time required for the scintillation 
light to the 
considered, it is found that statistical 
fluctuations double the resolving time 


reach photocathode is 


in a light pipe 2-in. long. 

‘Time statistics of scintillation pho- 
tons,”’ by D.C, 
Nebraska, Lincoln 
a positron 


Moore, University of 
Nebraska. 
with 
Fig. ll, a 


than was expected was obtained in 


Using 


source two crystals 


as shown in larger smear 
delayed-coincidence counting of the 's- 


Mev annihilation radiation. as shown 
in Fig. 12 
to the RCA 


Technical Institute 


A photomultiplier simular 
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Zurich, Switzer 
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arrangeme 


crystal 
incidence 
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High-speed oscilloscope, ' 


t 


N he 


Fourth Session Papers 


Performance of pulsed photomulti 
pliers, | [ ersit 


( 


Pulse-amplitude analyzers for 
spectrometry,’ (; 


Ridge Nat 


An analysis of new electronics re- 
quired for optimum use of scintillation 
counters,’’ \\ A. Higinbot 
B n Nat Labo 


tor 


Fourth Session Discussions 
Artificial coincidence with a single 
photomultiplier for suppressing dark- 


current pulses,’’ ; \\ 
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resent sensi- 
reuit. is 
ghest gain 
the gain 


about 











FIG. 13. Pulse-equalizing coincidence circuit showing waveforms obtained (Smaller) 


Chronotron timing system,’’ hy 
W. Keuffe x University 

system for 

i high- energ, 


lifetimes - 
EMI 5311 photomu tiple 
ge | is been " 
. tillation erystal is contained 
Pulses from } 
tight drawer above a sample chamber rphe mn Xx ”@ is used, taking 


long tank of 


counters go ad ’ 
rhe entire assembly is st » fact that most of the 
hers to i i a 
oem ot lead A counting fou produced n the for- 
1 then into a : . . P , 
background can be obtained w ward direction This tank is seanned 
is been a. . 

2 * 10°° cures of Co selected 5819 photomultiplie rs 

The medical counter Ises uutputs of the tubes ire connec tec 
5659 pl otomultiplie Ww parallel wit decoupling resist ors 
Als corporated riving an output integrated over all 


into the scintillation head is a feed-back u A variable resistor is 


des 16 chan- : 
sealed in ucite 
During the 


n operation 
the dvnode voltages 


amplifier with three gait 
shown ¢ 4 
lead collimator is used to gy lrec- tube » that ill tubes give 
tional characteristic for tumor mately the same pulse height 
re t tion: a geometry of 10 s acl The energy resolution is limited 
v ! ( is itiiantors . 
With the collimator removed 


600-700 the variation of light collection 


ciency throughout the liquid 


) 
epm are obtained from a 


Variation was about + 10% 
\Mionte Carlo statistics used to 


Pulse equalizing in a coincidence 
, hour after 1 ye dose of I 
8. Smaller, Argonne Na- 


circuit, 13 
; 1 I tered At that time, it 
igo | n ; 
that 40% of the iodine | 


difference in 
intade With 


different 


f 


te distribution and energy 1 
up by the thvroid cate that the ipparatus will collect 
“High-energy gamma-ray spec- 

land H.W gamma rays, but at 5 Mev the appa 


the energy trom 35-Mev 


trometer,’’ by M. R. Clelar 
reached ‘ 5 

Koch, National Bureau of Stand-  ratus w 

ards, Washington, D. C high- ung spectra determined with the 

9r ' 


betatron operating betwee -) and 


| malfunction. Bremsstrahl- 


energy gamma rays 
pulse, Ff 

secondaries produced 14 \Mlev are in agreement within the 
i the pulses 
’ order of centimeters, and wit! sm energ\ jution with a corrected 

duce the " B : 
eryvsta » g ley ‘ irs theoretic distribution 

ad equalize 





CORRECTION. .... 


Some British tillati ount- 7 " 

Some si ne foe ' i: a _ In the letter “Binary vs Decade Scalers’’ by R. R. Newell, in the 
ers i r Ole e : 

fips , February, 1952, issue, the equation at the top of page 83 should read 


In the third column of page 82, the value given as 10” should be 
10M. 
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Room-Protection Measurements 
tor Cobalt-60 Teletherapy Units 


When gamma rays are used for therapy, care must be taken to protect 
personnel working in the area. From the data given here, 


wall thicknesses sufficient to give proper protection can be calculated 


i} rh 


By W. R. DIXON, C. GARRETT, and A. MORRISON 
Rad te i s 


i 


National He " h ¢ , Ott r ¢ nada 





THE W ‘LOOR I ig ola attenuation of the scattered radiation 
treatment room In W I Oo tele- in concrete and lead for various angles 
therap) init ised must be thick of scatter. These measurements were 
enough to reduce ramma-ray in- made witha Co source with an output 
m to the toler- of 22 r min at one meter. 
iin features 


Direct Beam 


nstallations, To specify the protection for the 


lems are com- 


problem direct beam, one requires a knowledge 
is the con- of the gamma-ray intensity, the maxi- 
ire better mum beam size at the wall or floor in 
question, and the attenuation of the 

ltumors radiation in the protective material. 
the dose Intensity and beam size. The 


Relative Intensity 


gamma-ray intensity is found to var 


with distance approximately according 


to the inverse square law, so that it is ~~‘ 
to 0 


sufficient, for protection purposes, 


measure the output at one distance 








say at 2 meters 
The beam size at any distance can 60 aC 20 ) 20 40 
Angle From Axis of Beam (degrees 





be calculated as if there were a point 
source However there are several 
FIG. 1. Intensity profile of beam at 3 
pie meters for a half-angle of 7!5°. Origin of 
the edges of the beam. These are coordinates is at the source 


effects which cause a smearing out 


f 
| 


the extended source 

through a defining apertu 

to a geometrical 

sides of the defining diaphragn | through protective materials such as 
gamma radiation in al concrete and lead can be determined 


3 the diaphragm transml mily by experimental measurements 


percentage of the incide! radi since it is necessary to know the trans- 
An example y mission in broad-beam conditions. 

profile to be expected i OWN I r The transmitted beam may be 
1 as a plot on semilogarithmic pape thought of as consisting of a direct 
The arrangement of the defining dia- component, and softer components 
phragm used for these measurements vhich arise from seattering in the 
s shown in Fig. 2; the phantom show! ibsorbing medium. These softer com- 


n Fig. 2 is not in place ponents become relatively more im- 
Absorption in concrete and lead. portant as the absorber thickness is 


The attenuation of the direct beam increased. For a_ given thickness 
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FIG. 2. Beam 


reases with increasing 
it measurements should 
field to be 


the largest 
ur measurements are 
Sand 4 The broad- 

on of Co® gamma rays 

10 in. of 


| through 22 em of lead, 


measured through 
esponding attenuations of 

5 x 10°°, respectively. 
ilues of the transmitted 
to shield 


“ 
is 


necessary 
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definition system used for the experimental measurements 


FIG. 3. 


ma rays in concrete 


FIG. 4. 





| j ! — es 
© Detector i7cm from reor foce 
x Detector | cm from reor face | 
@ Detector 50cm from reor foce 


+ 


Density of concrete = 2.37 \ 











1] 8 16 24 32 40 48 


Thickness of Concrete(in) 


56 


Broad-beam absorption of Co"’ gam- 








} 








4 8 2. 16 
Th 


20 24 
ckness of Lead(cm) 


28 


Broad-beam absorption of Co®’ gam- 


mo rays in lead 


the detector 
ol 


against the general room 


level But of 
course this had to be done in such a 
that 


irom a 


scattered radiation 


way radiation 
area the bing 
detected. A further 
complication is introduced if there is an 


gamma scattered 


large of absc 


material was 
appreciable percentage of backscatter 
of the transmitted beam from shielding 
material behind the detector. 
the spectral distribution of the trans- 
mitted the 
percentage of backscatter depend on 


Since 


beam, and consequently 


the absorber thickness, an appre iable 


error could be introduced, Measures 

were taken to minimize this effect. 
For the 

5 xX 5-ft 


tector 


concrete transmission, a 
was used. The de- 
located at a horizontal 
distance of 3 meters from the source, 


barrier 


was 


and a fixed distance of 17 em from the 
of the barrier A 
field of diameter about 


rear face circular 
130 em, at the 
Without the bar- 


intensity 


detector, was used. 
the measured 
r/min. A 


rier, was 2.3 


variety of air-wall ioniza- 


43 





























Angular distribution of gamma radiation scattered FIG. 6. Angular distribution of gamma radiation scattered 
phantom. Dashed curves are for case without ‘dia- from concrete wall that is placed normal to the beam. 
Source output is 22 r min; field size is 26 XK 26 Source output is 22 r, min; field size is 26 * 26 cm, at 1 


meter meter 


= seen 


ienned 


surements 


Intensity distribution from phantom. 
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Density of concrete =2 37 
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5 10 
ckness of Concrete (in) Thickness of Lead (mm 


FIG. 7. Broad-beam absorption of scattered gamma FIG. 8. Broad-beam absorption of scattered gamma 
radiation in concrete for various angles of scattering radiation in lead for various angles of scattering 


Intensity distribution from concrete VI broad-beam measurements is found that the thickness 
wall I tensit distribution of The absorption curves 1 the more forward positions 
scattered from a a concavity upwards wh il ¢ 1 Sle \ sas much as 12 in. of 

K shown in of measurements made w I ! concreté 

normal beam consisting ol 4 pectrum of For the backwal protec tion caleula- 
OS, 1.4 energies up to a maximum tions, one should assume scattering 
The reason for this difference i ! through an angle not larger than 90 
rious dis- absorption in lead is much mo | to take Into account the most unfavor 
possible to pendent on the photon energ i ible seattering conditions (beam di 
ittering angles the absorption In concrete 1) ri ected vertically downwards For 
wssible to of energies arises from multipl ca the example given, about 10 in. of 

its where tering and from. single ! concrete is required 
ining dia- through «a small range of rl In most cases the intensity of back 
ntensities catter from the front wall or floor is 
Sample Calculations i 


nuch 


ive been less than the intensitv from the 
m the wall Consider a source wit! n « " f patient ind in manv cases may be 


meters, and 30 r min at | meter, located 3 ! neglected altogether since the wall 


from the front wall and 2 meters from thickness required varies essentially 


the side wall of a treatment room ‘ is the logarithm of the intensity Ii 


find the thickness required ! } the backseatter from the wall or floor 
Absorption in concrete and lead. front wall, suppose that the intensit ust be considered, it may be 
| ‘ ent or the absorp- at a distance of 4 meters m } that the intensity of the direct beam 


assumed 


liation in eon- ittenuated to a tolerance of = reduced to approximate 1 cue 
is angles of 6.25 mr hr, and hence by a factor « 0 absorption in the patient. The 
7 and &S, 18,000. The required thick if contribution from the wall may then 
mesas- concrete is 38 in. (Fig ind of d be added to the contribution from the 

mber and is 17.5 em (Fig. 4 patient, and the required protection 
Shield- The thickness required for tl ‘ thickness calculated as if the total 
detector walls should be ealeulated for nul ntensity originated in patient 


evel of ber of points Consider tor exat i Since the contribution from the wall or 


the shield- point 2.35 meters from the patier nd floor is, on the whole, of a lower energy 


e part of the receiving radiation scattered rough than the contribution from the patient 
itter photons uO Assume the field Z ‘ this procedure may) 
ata meter to be 26 &K 26 em her overestimating nie red 
center intensity, from Fig. 5, is 
110 mr hr. To attenuate 
mr hr to 1.5% requires 


concrete or 16 mm of lead 
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Internally Administered lsotopes 





for Cancer Therapy 


Past predictions on the bright future of radioisotopes to treat 
cancer are reviewed in the light of five years’ experience. They 
form the basis for this up-to-date report on what has been and 


is being done to advance the use of such therapy 


By MARSHALL BRUCER 
Chairman, Medical D 


Oak Ie 


3. P 
suspensiot 
stitially into 
highly « xperimen 
theoretical 


Status of Radiophosphorus 4. P? solution 


i Lucite capsules 

in Cancer Therapy — “ woah 
conjunct! 

By L. A. Erf 

Vedica 


balloons tha 
ways ) t Ltt pro mm. le wered to 
present, P*®? is used m ‘ ‘ ntestinal 
ig agent 


‘rapeutically 
but in the 


d intracellular 

chemistry Both X-rays and P* slow 

results are not dram ul ‘ Siu mitosis in the stage ol propl ise, and 
P sequally as good us many methods Marshak has performed experiments 
treating these diseases is the that indicate that ionization appar- 
ently inhibits the conversion of the 


nuclear preeursor into ribonucleic acid 
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Distribution of Departments 


Using 








RADIOISOTOPES IN CANCER 


THERAPY 





Total Departments -44I 


is type ol experi- 
pes that will show 
ilar enzymes, hor- 
icleoproteins ancer 


] } 
mm normal celis 


Status of Radioiodine 
Therapy 


By William H. Beierwaltes 
lesis Pp sor of Internal Medic 


marizes five pub- 
the experience of 

1 the treatment of 
1oma of the thyroid 
siopsy or au- 
carcinoma in all 
there was palpable, 
‘vidence of exten- 

tastasis of the neoplasm 
yroid gland. They rep- 


> to 50%, averaging 
» total number of patients 

ally proven carcinoma 
these authors 


riod of time 
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Basis for selection of patients. (/ 
205 patients, 201 had partial or total 
Since X-ray 
has been an accepted adjunct to sur- 
roid 


thyroidectomy therapy 


gerv in the treatment of thy 

cancer, over 34 of these patients had 

X-ray treatment. In many of the 

others, the deemed too 

disseminated to treat with X-rays 
Cancer morphology. ( 

thyroid must resemble normal thyroid 


lesions were 


incerous 
if good results are to be achieved. In 
this series, 16 patients who responded 
“favorably” to I treatment had 
follicular 
and 6 had 
No patient with more undifferentiated 


10 patients had an aly 


type papillary carcinoma 


carcinoma showed unequivocal im- 


provement with I treatment 

Demonstrated ability of cancer to 
iodine. Slightly more 
the authors 


procedures 


concentrate 
than half of 


radiographic 


used auto- 


to den 


strate concentration of iodine in the 


tumor. Those who did so, found no 


positive or negative correlation with 
the ultimate result of I 


Most authors used external counting 


treatment 


an area of known metastasis and 
that over 


over 
compared this count wit! 


i similar anatomic area Relatively 
small metastases near the body surface 
showing an uptake count in 100 seconds 
that is greater than 15 times the count 
over a similar anatomic area, usually 
show 
treatment dose of I 

It is thought that one of the most 


accurate methods of predicting a good 


retrogression on exposure to a 


therapeutic response to I'! in a given 
patient with carcinoma of the thyroid 
is excretion of preferably less than 30% 
of a tracer or therapeutic dose of I 

in the first 
This method of prediction is 


18-96 hours after adminis- 
tration. 
relatively inaccurate. Urinary iodine 
excretions were recorded in 5 patients 
who showed unequivocal decrease in 
size of bone or lung metastases or dis- 
nodes after a 
They 
20% of the 


appearance of cervic al 


single treatment dose showed 


excretion varying trom 
administered dose excreted in U6 } ours 
to 79% in 72 hours. 

The blood radioiodine level alter a“ 
tracer or treatment dose has been used 
much like the urinary iodine excretion 
test volume of funce- 
their 


this index 


The unknown 


tioning mietastases and rate of 


iodine turnover render less 


47 





enhancing uptake. 


Status of Radiogold 
Therapy 


Dosage and hospitalization 


By Gould A. Andrews 
co} ( in. M ) 


ministratiol 
1. Interstitial injection. | 


tec 


of treatment 


RADIOISOTOPES IN 


Allocations by Fiscal Year August 2, 1946—June 30, 195] 


5 & 
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tissues adjacent to to any great extent, but it adds con- 


destruction. This assumes that the 
le to obtain a high — siderably to the comfort of the patients 


neoplastic tissue is more radiosensitive 
the areas of most and is believed superior to X-ray 


than normal tissue and or that inten- 
tumor therapy 


sity of radiation per unit volume is 
ise is in carcinoma 3. Intravenous injection. W! 


i group of patients given intravenously radiogold is » tissues 
too extensive § tor moved from the blood by the 


treatment bv direct spleen ind to 


greater for tumor than for norqal 


If the isotope s rregutes more or less 
some extent b he evenly throughout the tumor, the ideal 
wit! rachogold bone marrow There is no evidence radiation on decay would be a negative 
of good pallia- of a high concentration in lymph t 


V1 nodes electron with an average range in 


1 This form of treatment 
2. Intracavitary injection. There is for 


tissue of about 2.0 mm or about 1 
patients who have ron \ \lev maximum energ Ciamma radi- 
sig ge group of patients  phoevtie and chroni ition with its low specific ionization 
tumors involving kemia. The results ind long range contributes a large 
eritoneum those obtained with fraction of the total body dose: in so 
m of fluid forms of ther ip doing the differential radiation dose 

rom Radioactive gold ol to the tumor = reduced It s not 
vernence ol simplest methods of I sufficient that the sotope be more 
ed than they the patient's point concentrated chemical in the tumor 
festations of ean be given with relat the radiation effects must tlso)| be 
hospitglization However t ocalized differentially to the tumors 
ntra- siderably more hazardous to 


vin Localization of the isotope must 
arge than radiophosphorus. One possible oceur rapidly, particularly where short 
serous advantage of gold over phosphorus is lived isotopes are being used. For 
= picked the fact that with the gold the excreta example, if the differential concentra 
are not highly radioactive lo not tion begins to show up after one half 

present a health-physies probler life has passed, roughly 706, of the 
first result, a total potential radiation has alread 


haracter Problems with Newer Isotopes — een expended as whole-body radiation 
; Similarly the per cent retention of a 
lsuppearance Being Investigated 


lose should approach 100%. If only 
i small fraction of a dose ts retarmed 
By H. D. Bruner 


Chief Screntist, Medical D . idiation during the 24 or more hours 
Oak Ridge Inst \ 


entire bod \ whole-body 


feolloidal 9), Ae caer required for excretion. The net effect 
i = not in otherwise icceptable 
ous thieken- Th rime requirement lifferential localization to the point 
s sometimes peutic use of internally 


aking it negligible 
cue ie Isotopes Is that they may lhe requirements for i 
in ol iround the neoplast c tissue erapeutically ful isotope should 
s to be irradiated to the yx ' include a 100-fold differential concen- 


tration in the tumor; the concentration 
should take place promptly wit! 
minimal loss due to excretion, and the 
CANCER THERAPY sotope should decay by alpha- or beta- 
mission, A-capture X 
converted X-rays 
August 2, 1946—June 30, 1951 Allocations by Isotope Examples of work in progress 


Astatine-21] ye 


t 


into 
ocations — wt, been 
ine vroglobulin iso 
Value $ 1,03 
number 
with encouraging results E 
Mev alpha particle and the A-capture 
X-ray make for well-localized tissue 
destruction, but because At?! must be 
produced by an accelerator and has a7.5 
hour half-life, it is not widely available 


Another line of study is based on 





the distribution of materials according 


ling 
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orus, and 
some other radi- 


) irs to leart 





Development of Medical Use 
of Radioisotopes 


By Paul C. Aebersold 


) 


Extent of Radioisotope 


Utilization in Cancer Therapy 


By S. Allan Lough 
| 


i 


0 
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he procure- 


ossession, use, trans- 
radioisotopes 

ARC's 

ty standards at a later 


poration nto these 


ntent to publ sh 


taker AEC 
general authoriza- 
suthor make 


lified : pplicants to 


recently by 


zations 


iny available 

inh) radlolso- 
obtainable under 
listribution pro- 
ng numerous 
general au- 
lar been issued 

ng the radio- 

esearch and development 
mis currently 

ty of extend- 
certain medical 
occasional 
the 
ing the 


t elinical 


wen by par- 
il program 
| is been 
by the 
years the 
using radio- 


reased 


the 


is Im 


program 
0 papers have appeared 
terature dealing with 
dical 


sotopes n Tre 


r therapy. 


Physicians’ Responsibilities 
in Human Application 


By Albert H. Holland 
VV [he A 


should 
other thera- 
Instance 

ire involved 
east one irdinal 
ne There 
in com- 
pable of 
rai vears 


Such 
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s the case with 
There Is 
concerning the ultimate biologi 


Not 


understand the complex I 


THAT 


much yet to 


of radiation only 


changes occurring during the 


phase of radiation damage, but we als 


have a limited knowledge concerning 


genetic effects of whole-body radiatior 
The introduction of radioisotopes 
into the body is for all practu il pur- 


poses irreversible, and once adminis- 


tered cannot be withdrawn or counter- 
There Is 


empirical 


acted no justification for 
therapy 


This is one of the 


with radioisotopes 
the 
stitutiona 


asic reasons [or 


requirement for local i 
radioisotope committees It is 


tial that a 


essen- 


roup of men representing 


such disciplines as pathology 


ind internal 


their 


ology medicine bi 


bear combined judgment 


viven Case 

Many of the elements now 
in radioactive form have 
the 1 
stable 


benefit 


used in 
thei 
therapeutic 


previously 
medicine 
had 


ever 


since 
radioisot ypes of certal 
elements have extreme! 

ition characteristics whic 
with a favorable metabo 


ir effective 
Thus the physician 


permit the use 
ind 
vestigator are confronted w 
new series ol potentia 


therapeutic with 


agents 
have had little, if any, prior 
Each of these isotopic ager 
studied by the ph 
the chemist to determine the 
stics. The biologi 


estigators mu 


carefully 


character 
| } 

medical ny 

necessi = 


reening Work 


prov ide suflicient data 
tion for human use 
Sale 


ntelligent 


mater 





Watch for 


‘Developments in 
Teletherapy”’ 


NUCLEONICS 
It is the subject of a companion 
report by Dr. Marshall Brucer 
which presents additional 
formation on 


in next month's 


in- 
cancer therapy 


with radioisotopes. 











physician devotes the time 


required 
ind study to obtain adequate training, 
experience and knowledge This is 
an unavoidable 


the safety 


prerequisite 
health 


of the patient depends on it, but also 
the 


since not only and 


safety of all the people concerned 
with the handling and administration 
of the radioisotope including ol 
course, the physician himself 

The physician, under the terms of hi 


the ALC 


of radioisotopes 


illocation agreement with 


must confine the use 


to the purpose or purposes and at the 


dose level which he has received 


lor 


Commission approval 


Impact of Radioisotopes 
in Cancer Research 


By Shields Warren 
Director, Divis of Biology and Med 
l S. Atomic Energy ¢ ” 
Washington, D. ¢ 


OMMILBS 


Dr 


npostum 


Warren summarized the 


and con 


uded 
ing statements 


dhorotopes have 


proved 


potent tools for cancer re- 
The Atom 


ecognizes the spec ial 


Energy Com- 


mission value 
to the complex field of cancer research 
offered by isotopes, and has made them 
vailable at well below 


osts 


production 


when thev are to be used in 


incer research, d ind therap. 


li gnosis 
" 


There are still many isotopes whose 


1e for the control of cancers 


possible va 


have not vet been explored 


short 


Some ol 
them have a very half-life and 


hence, cannot be tr insported lar away 
the which they are 
created To permit this exploration 


AEC h 


hospitals for 


reactors in 


Irom 
the is established three cancer 


research purposes, two 
read) 


other at 


functioning, one at Oak Ridge, 
Brookhaven third 
opened this coming year at 
Argonne National Laboratory and the 
of Chi 


the and a 


to be the 


Universit, wo 


ogram 0 


issociation 





Radioactive-Tracer Techniques 
in Paper Chromatography 


Associating one or more radioisotopes with one or more substances separated 
on a paper chromatogram offers the possibility of quantitative, 
as well as qualitative, component analysis. A simple automatic device is used to 


scan the paper radiometrically and locate the labeled substance 


By F. P. W. WINTERINGHAM,* A. HARRISON, and R. G. BRIDGES 


Rese 
fi 


Jepa 


P 


t 
( 


1. Labeling of mixture before pa 
per chromatography r} t 


nat 
to 
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Net Beta Activity (counts per second) 


(p-BrC.H.},C:CCl, (p-BrC.H.),CO 
((p-BrC.H.),CH.CCI, ((p-BrC.H.),CH. COOH 
NY Fi we “ad 
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the paper chro- 
labeled reagent. 
method have 


We have 


Treatment of 
bs F tite 


possible 
d groups 
ibeled methyl 


s been made to 


iis method 
chosen 
react with one or 


separated on 


t not with 


| paper was 
different 
exposed to 

it room tem- 

f the amino 
liberation of ['* 
particularly 
probably as a 

1 of the methyl 
After 

traveled 
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Ry value 


pumping off the excess met! 
the paper was scanned radion 
The plotted 


shown as B 


radiochromatog: 


above 
ground was apparently due to 
methylation of the paper 

3. Neutron activation of the paper 
chromatogram. In this method 
finished chromatogram underg: 
tron irradiation in a reactor aft 


residual solvent is dried off 


method, the sey 


success of this 


components must contain 


ciated 


activation cross section so tha 


with an element of 


be readily assayed against an 


ground radioactivity of the 


chromatogram itself 


Fortunately, neither carbon 


gen, nor oxvgen of cellulose possesses 


activation 


respect, and it 


neutron ross 
sections in this 
found that in washed Whatman No. 1 
paper the wide range of trace metals 
did 
effects 


conditions of 


significant 


Was 


almost certainly present not give 


rise to any serious under the 


moderate some experl- 


mental irradiations in the Harwell 
reactor. 

This method has been applied 
the 
containing 


taking 


cessfully to radioactivation 


bromine 


organi 


pounds by advantage o 





A Chromatogram of protein 
hydrolysate from wheat grown 
on s** 


B Strip spotted with known 
amino acids and exposed to 
I'*'-labeled CH,I. 


C Neutron-activated chroma- 
togram of C,H,Cl, isomers 


D Neutron-activated chroma- 
togram of a bromine analog 
of DDT 


E Neutron-activated chroma- 
tog of b i logs of 
DDT derivatives 





reaction For exumple 


analog of DDT 


were 


inactive bromune 


three derivatives separated 
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ESTIMATED COSTS AND SAVINGS 


Capital cost of entire installation...... £29,700 
Interest and depreciation at 7“)...... 2,079 
Additional air pumping power........ 1,150 
Water pumping power.... ey 204 


Maintenance bk ade earrea eats : 297 


Total running costs per annum....... 


FUEL SAVING of 7.0 * 10° BTU/hr for 
3,000 hours per annum, at 7 shillings 
per 10° BTU ; 
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FIG. 1 Water from heat exchanger is carried by pipes in underground ducts to buildings to be heated and then is returned to heat 
exchanger. Moximum loads are shown. Estimated savings achieved by heating buildings this way is given at right 


Utilization of Waste Heat from 


the British Experimental Pile 


Installation of a heat exchanger so designed that it does not affect the 
operation of BEPO adversely has made it possible to use part of the 


6,000 kw removed by the pile cooling system for heating laboratory buildings 


By J. WALKER and H. J. GROUT 


Hi 
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FIG. 2. 
calculated. 


and constant cross section. 


Before heat exchanger was built, its effect on the cooling system and pile was 
Calculations were based on bare-tube exchanger with staggered tubes 
Gilled tube in top center was used in final design 
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FIG. 3. 


Characteristics of cooling system. 


Adding heat exchanger raises resistance 


of system, as shown by curve A for exchanger with high pressure drop and high water 
temperature, and curve B for low drop and temperature 
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FIG. 4. Heat-exchanger design curves based on bare-tube exchanger depicted in Fig. 2. Variation in amount of heat extracted from 
air stream with water of different temperatures is shown in A for different heat-exchange-surface areas. Effect of surface area on draft 
loss is shown in B, and C shows how variations in heat-exchanger design can affect reactivity of pile 


ements 


Duty: 7.0 x 10° BT 
Air flow: 600,000 
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Water inlet 0° | 

Air pressure drop: Not t 
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Space available: ‘ {t 


less 
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herkeley SCINTILLATION 
COUNTING HEAD Model 260 


A directional gamma detector with 1/2” lead 
wall shielding and 3” lead plate with 13 16” 
aperture. Utilizes a thalium-activated sodium 
iodide crystal. Built-in cathode follower de- 
livers output pulse to drive any scaler of .25 
volt sensitivity. Plateau length is approxi- 
mately 100 volts with Co® gamma source; 
plateau slope is approximately 2% per 100 v. 


Berkeley UTILITY SCALER Model 110 
As a universal laboratory instrument for nuclear work, 
this instrument provides direct reading of results in 
digital form. Resolution to 5 microseconds, counting 
rate to 1,000 cps, and capacity to 999,999. Regulated 
high-voltage power supply of plug-in construction provides a continuously 
variable output from 0 to 2,500 volts. A simple reversal of parallel connections 
converts to a negative supply variable from 0 to —2,500 volts. Scaling factors 
of 100, 200 and 400 are provided with corresponding output signals available 
at standard accessory socket, to drive external regis- 
ter, metering circuit, computer, or other auxiliary 
device. Provision is also made for predetermined 
counts of 1,000, 2,000, 4,000, 10,000 or 20,000. 
Standard accessory socket permits use of predeter- 
mined timers, loudspeakers, other accessory devices. 


we, 
Crus nsinciemammeene Se oe ay RT ee ae TE 


Berkeley COUNT RATE COMPUTER 


Model 1600 Converts random count information from any scaler into 

average counting rate. “Memory effect’’ of conventional count rate meters is 

eliminated: response is exceptionally rapid. Selector switch provides three 
ranges of 4, 40, or 400 cpm. Counting rate is indicated on the front 
panel meter. 


COUNT RATE RECORDER 


A standard 1-milliampere recorder provides a permanent trace of counting rate. 


* FOR COMPLETE RB 
INFORMATION erheley, Scienii Corporation 


on Berkeley instruments, please 
write for Bulletin N110. 2200 WRIGHT AVENUE © RICHMOND, CALIFORNIA 
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Capsules for Oral Administration 


of Radioisotopes 


By RAYMOND L. LIBBY* and MANUEL TUBIS* 


general practice t hould pern } upid release of the 


vddition 


It has been the 


administer both tracer and therapeutic it should absorb 


doses of radioiodine and = radiophos- wueous isotope solution without 


phorus orally as aqueous solutigns ng or deforn \ gelatin 


This dosage form presents a potential 
of differ 


A number 


such as \ 


hazard from i ent filer materials 


viewpoint in that sp irious sugars, starches, gums 


age 


tamination may occur either during the id salts were tred Hlowever. at 


idministration of lrous disodium phosphate was f 


To obviate tl hazarc to eontorm 
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This report describes the pre es of water of ery 
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hard gelatin capsule s 
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hard gelatin capsule since it lardized as to dosage as fol 


available, easily filled and v , TI arger half of a number 0 


ated. The choice of fi fo gelatin capsule is packed with 0.6 gram 


inhydrous disodium phosphate \ 
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lems. For example, it prestandardized dose of radioiodine 


is added 


any gastric disturbance o1 ive al contained in 0.2 ml of solution 


significant pharmacological acti ropwise, from a calibrated pipette, to 


must be s¢ le in gastric ji i irface of the disodium phosphate 


open capsule is then allowed t 
and is finally capped. A 
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ard gelatin capsules would have any 
Comparative Thyroid Uptakes of | effect on the amount of iodine taken 
for Capsule and Aqueous Oral Doses) jy). the thyroid gland. doses of 2 ue 
who had 

previously been iministered oral 

aqueous solutions of radioiodine. The 

table shows the 6- and 24-hour uptakes 

a typ. il series of subjects who 

eceived both capsule -and aqueous 

losage forms of radioiodine. As shown 

rie there s relativel ttle 

n uptake between the 
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By JOHN T. VAN BRUGGEN 
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Cage-hood assembly for small animals. Metabolism cage in hood at lower right is held 


upright by sliding shelves 
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= the . FOR THE RADIOACTIVITY LABORATORY 
INSTRUMENTS — CHEMICALS — SUPPLIES 
Tracerlab offers the most fully developed 
line of nuclear instruments, accessories 
and radiochemicals available today. 
Regardless of whether your need is for 
a Geiger tube, a small amount of a 
radiochemical, or complete instrumenta- 
tion for an advanced radioactivity lab- 
oratory, Tracerlab can fill your re- 
quirements. 

In purchasing all your radioactivity 
needs from Tracerlab, you not only 
obtain the convenience of one superior 
supply source, but you gain the efficiency 
that comes from having fully matched, 
integrated laboratory instruments. By 
starting with an Autoscaler, for example, 
you can add, as your needs expand, 
the Automatic Sample Changer and the 
Tracergraph to obtain a completely 
automatic radio-assay installation. No 
other instrument manufacturer can pro- 
vide this and certain other specialized 


equipment. 


e A SCALER FOR EVERY COUNTING 
NEED 

e AMPLIFIERS AND SAMPLE CHANGERS 

e OVER 300 RADIOCHEMICALS 

@ SURVEY METERS, FILM BADGE AND 
OTHER PERSONAL PROTECTION 
DEVICES 

e COMPLETE LINE OF G-M TUBES 

e CONSULTING SERVICES 





For ALL your nuclear needs... 
buy Tracerlab. 


Request Catalog C, with 108-pages of text, 
specifications and illustrations, covering every 
Tracerlab product. 


, a ay 
y/ b FE BERKELEY, CAL. WASHINGTON, D. ¢.| ————— 
racer. a fE NEW YORK, N. Y. ———— CHICAGO, 1LL.§ ——————— 
130 HIGH ST, BOSTON, MASS D 
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A High-Vacuum Rotary Seal 


By EDWARD P. FRENCH and ACIE NEWTON 
® Mutations 
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Sectional view 
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ere’s a ready-to-operate DP1 
high vacuum metallurgical 
furnace that’s exactly what one 
manufacturer needed for his own 
special requirements—from the 
high vacuum pumping system that 
quickly draws vacuums on the 
order of 1 x 10° mm Hg, to the in- 
duction furnace itself complete 
with addition cup, bridge-break- 
ing rod, and sight window 
In developing units of this kind, 
DPi draws on its own years of ex- 


perience in solving high vacuum 


For a high vacuum furnace 


problems, and calls in expert man- 
ufacturing experience for solving 
the metal-heating problems in- 
volved. If your particular need is 
different, we can usually come up 
with the right answer 
Tilt-pouring, bottom-pouring, 
or interchangeable furnace assem- 
blies—we can give you what you 
need and still hold high vacuum 
And experience has taught us the 
right answers to such problems as 
furnace insulation under vacuum, 
handling of volatile components 


high vacuum research and engineering 


. vitemins A and E . . . distilled monoglycerides . . . 





as you like it 


of the melt, designing for trouble- 
free operation and case of main- 
tenance 

If your interest runs to high 
vacuum furnaces, or to any other 
high vacuum applications, we will 
welcome an opportunity to talk 
with you. Just write or phone 
Distillation Products Industries, 
Vacuum Equipment Department, 
781 Ridge Road West, Rochester 
3, N. Y. (Division of Eastman 
Kodak Company } 











more than 3500 Eastman Organic Chemicals for science and industry 
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EKCO RATEMETER 


1O37A 


his general purpose Ratemeter has a self-contained high voltage supply, suitable for polarising 
Geiger-Muller tubes, etc. It gives a direct and almost instantaneous reading of the mean 
repetition rate of incoming pulses up to a maximum of 100,000 per second. Pulse height 
discrimination and paralysis facilities are provided and a suitable external recorder may be used 
as desired. An amplifier for use with G-M tubes is incorporated. This equipment is suitable 


for operation with a Scinullation Counter. 





Please write for the complete catalogue of Ekco equipment for the radiochemical laboratory. 


EKCO ELECTRONICS 


U.S. Sales & Service 
AMERICAN TRADAIR CORPORATION, CHRYSLER BUILDING, 405 LEXINGTON AVE., NEW YORK 17, N.Y. 


N facturers :— E. K. Cole Limited Electronics Division 5 Vigo Street, London, W.1, England 
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BOOKS RECEIVED simplified by “building block” electronic packages 
makes possible synthesis of present and future aircraft 


control systems. 


Quantum Theory of Matter, | 
( - \MeGraw-H Book 
l York 1951 x 


Servomechanisms, Inc., has pioneered in developing functionally-packaged 


standard plug-in units for electronic and electromechanical aircraft instru- 
Cosmic Ray Physics, 
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. l booklet is published by 
Stock Ex- 

the first 

the United 

sue of com- 

n the atomic 

interesting 

nucleonics in- 

in it work 

nd benefits contem- 

Voge ad Co 1646 

Detroit 2¢ Vich., $1 
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ISOTOPES 











Write for 
New Catalogue B, 


ss. ELDORADO 
AND ACCESSORIES 
MINING AND REFINING (1944) LIMITED 
Pp. O. BOX 379-OTTAWA, CANADA 





NUCLEONIC EVENTS 





Two Reports on Reactor Studies in, Others Due Shortly; 
Dean Cites Need for 7,000 More Scientists in Program 


Decemb 


Expansion and Shortages 


luge ¢ ‘ t 


nt Ak¢ 


CORPORATION 
Pittsburgh Plate Glass Co. 
Goodyear Tire & Rubber Co. 
AEC Paducah Plant (Est.) 
Reoublic Steel Corp. ciel 
Aluminum Company of America 
Ce 


AEC Savannah River Plant (Est.) 


Bethlehem Steel Corp. 





AEC Savannah River and Paducch gia 
Plants (Combined Est.) 


General Motors Corp. 


United States Stee! Corp. 





1,000 2,000 


Millions of Dollors 


Cost of AEC’s Savannah River and Paducah plants compared with investment in rea! 
estate, plant, and equipment of eight major industrial corporations t ivannah River proje 


74 March, 1952 - NUCLEONICS 





Jetter DiGiovanni, and John H 
Harley, of the New York Operation 
Office of AEC; L. P. Miller and R. M 
Weed, of the Boyee Thompson Insti 


tute for Plant Research; Jacob Sacks 


Paul C. Aeber 


[sotope < 1) VISIO 


ruction of lecture 
incement 


iportance 


it Dana Brookhaven National Laboratory 


am F. Newman, of the University 


schedules 


Rochester; and S. M. Seidlin 


Hosp tal 


isotopes 
m Jansen, Superintendent 


isin Ne wk, has announced 


processes 


course, | 
begin using 


demonstration pur 


President Asks $1,755-Million for AEC for 1953, 
Announces Plans for $5- to $6-Billion Expansion 


President Truman asked Congress in his recent budget message to 


authorize $1.775,000,000 tor the “development and control of atomic 
Which begins next July 1, and recom 


energy ” in the 1953 fiscal vear 
ot $1,255,000 000 tor 


mended new obligational authority in the amount 
the same per od Estimated ¢ xpend 

tures for the 1952 fiscal vear are ey n 195S as proposed, will have more 
per ted to reach $1,725,000 than qu idrupled the nation’s present 


At the sa 
} for ot major The graph on this page shows the 


iwnounced 


capital investment in atomic energy 


expansion of ! the expansion in view of total 
beginning litures for the development of 
energy since 194] 


Atom nergy Commission 


$5.000,000,000° to 36,000,000, 000 Department of Defense will 
1 1 f five vears and s new program to Congress 





Expenditures in Billions of Dollars 
for Atomic Energy Program 


New York Gives Science 
Teachers Isotopes Course 

















ce nergy f 1941-'46 ‘47 : ‘49 , ; se. 6 $3 ‘54 
(total ‘ years estimote | 








ises 15 lecture- —- 


continue until 
51) and estimated expenditures (1952-54) in billions of dollars 


j Actual expenditures (1941 
The amount shown for fiscal year 1954 


held Ne 
; * ™ for the United States atomic-energy progiam 
is estimate that includes $1-billion in accordance with newly proposed $5- to $6-billion 
ssion, registrants heard — expansion over five-year period beginning July 1, 1953 
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paiable 


in broadest selection 
ranges, stem lengths 


450/: ail (aisles, tk onelinds sii tii 
fo) x Z 
- 5 each easter a0 tee lates 
> 50 504 


Budget Provisions 





= RANGES STEM LENGTH |% ACCURACY | 
cae As low | As high | As short] As long| OF THERMO. | 
as as as RANGE 








Heavy Duty P “s 
Straight Form —100F 1000F 48 1 


Heavy Duty ’ P ‘ “0 
Angle form —100F 1000F 72 











Standard ’ - 
Angie Form —100F | +1000F 72 


Comets 1” |—100F | +1000F | 2: 36” 


Purpose 


Laboratory eee OOF | + 500F , AEC Negotiating Further 
Fission-Product Studies 



































WESTON 
all-metal THERMOMETERS 


WESTON Thermometers give you all the advantages 
ill-metal construction to an unmatched degree. The 
bility of stainless steel stems... the readability of 
boldly marked scales ... the sustained accuracy 





rge, 
jue to precision manufacture proved through the years. 
Order through your regular jobber, or your local 
WESTON Representative. Catalog T-13 on request 
WESTON Electrical Instrument Corporation 617 Fre 
huvysen Avenue, Newark 5, New Jersey... manu 
of Weston and TAGliabue Instruments. 


WESTON Zmyactaliiie Suiltmttrll wo. vse coor. 
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ORINS Schedules More 
Radioisotope Courses 


| 


U.S. and Canada Exchange 
Data under New Law 


] 


if the amend- 

Act passed 
1951 Ah 
declined to 


exe hange 


Radiation Research Society 
Announces First Meeting 


first 
7:30 
Statler 
ims 
in the 
» radiation 
different 
radiation 
mote the diffu- 

n those fields 
ch charter mem- 


ted will inelude 
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MODEL 20 COINCIDENCE SCALER 


The Model 20 is the first of the series of coincidence 
scalers offered by Radiation Instrument Development Lab- 
oratory. Other Models utilizing our continuously variable 
500-5000 volt supply, dual linear amplifiers, and special 
timers as well as multi channel input systems will be an- 
nounced shortly. 


There will also be a series of anticoincidence scalers 
and other special instruments. 


SOME IMPORTANT FEATURES 


® Fast coincidence circuit for scintillation or other types of counting. 


® May also be used as a regular scaler as well as a two channel 
coincidence scaler. 


® Pulse height control on front panel. 
® Input sensitivity variable from 1/5 to 5 volts. 


® Resolving time less than 2 microseconds for the first two scaling 
stages. 


® Reliable Higinbotham (modified) scale of 64. 


© Counter voltage continuously variable from 500-2500 volts. 


Model 20—$595 


Radiation Tnatrament 
Development Laboratory 


2337 W. 67th Street 


Chicago 36, Illinois 














THE LAB 


PULSESCORE 


BY Warerman 
MODEL S-5-A 


©-Gyee 
‘ee 
eee 
@ ’. > 
ee *@e) 
> @ 
cm 9 @ 


"rears 


. 
> 


Weight 60 Ibs 
13° x 16° x 14 


Bscther Waterman first, a compact, 
portable wide band pass laboratory 
oscilloscope with markers that are 
triggered in synchronism with the 
incoming signal. Ideal for pulse meas- 
urements, such as shape, amplitude, 
duration and time displacement. S-5-A 
LAB PULSESCOPE is adaptable to all 
kinds of electronic work where know!- 
edge of circuit performance is essential 
Built in Video delay permits observa- 
tion of leading edge of triggering pulse. 
Precision means of amplitude calibra- 
tion are provided. Sweep can be either 
repetitive or trigger with 10 to 1 
expansion when desired. Internally 
generated markers, together with 
Video calibration, provide quantitative 
data of amplitude duration 
and time displacement of pulses. The 
oscilloscope thus is truly a PULSESCOPE 
another Waterman first 


Vv. 


shape 


WATERMAN PRODUCTS CO., INC. 


PHILADELPHIA 25, PA 
i P . , 
WATERMAN PRODUCTS INCLUDE 

PULSESCOPE 

POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 
POCKETSCOPE 


$-4-A SAR 

S-10-B GENERAL 
$-11-A INDUSTRIAL 
$-14-A HIGH GAIN 
$-14-B WIDE BAND 
S-15-A TWIN TUBE 


Also RAKSCOPES, RAYONIC 
Cathode Ray Tubes 


and other equipment 


AVW 





HOW TO 


SOLUBILIZE ° 


RADIOACTIVE PARTICLES 


AEC Sets Up Committee on 
Reactor Location Problems 


BERSWORTH CHEMICAL CO. 
FRAMINGHAM, MASS. 


RECORD TIME COUNT QUANTITY AND WEIGHT 


tero 

In Radioactive Research 
: hours ' 

eff 


In Industry 


Michigan State College 
Plans Nuclear Conference 


Write for interesting 


Booklet SC24 


m- 
SPEED COUNTERS 


matic WE 


auTOmilas sinc 


aeconoe® 


ETER-A 
gree RAVEN 
cHicAG? 
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ee 8 Y 


’ Take The Lead in 


ATOMIC 


North 4 i Phili . y 
ie Cie Caste ll <x \A | R C R A FT 








mal 


}if- 
! 


Se PHYSICISTS AND ENGINEERS 
- i NEEDED TO DEVELOP 
first NUCLEAR-POWERED AIRPLANE 


A CHALLENGE TO YOU 


Convair awarded U. S. Air Force contract to develop the 
airframe for the first Nuclear-powered airplane. Opportuni- 


ties available in 


Over $250,000 Paid in NUCLEAR PHYSICS AERODYNAMICS SERVO MECHANISMS 
AEC Ore Bonuses in 1951 THERMODYNAMICS ELECTRONICS APPLIED MECHANICS 
ANALYTICAL and DYNAMICS WEIGHTS CONTROL 
luated PHYSICAL CHEMISTRY AEROPHYSICS ELECTRICAL, MECHANICAL 
En- EQUIPMENT DESIGN STRUCTURES and STRUCTURAL TESTING 
—STRUCTURAL AIRFRAME DESIGN AND DRAFTING— 


EXCELLENT WORKING CONDITIONS 


Travel and moving allowance for those who qualify—group 
insurance including hospitalization for employees and fam- 
ilies—retirement plan—recreational activities for employees 
and families—modern air-conditioned plant—opportunity for 
“in plant'’ graduate and undergraduate study—desirable 


IN BRIEF work schedule. 


GOOD LIVING ' 


IN FORT WORTH '®SCONWAIR 


_ CONSOLIDATED VULTEE AIRCRAFT CORP. 
A city for family life—50 M. 1. Taylor, Eng. Dept. 6E FORT WORTH, TEXAS 
parks aera anceremt An opportunity to work on Nucieor Aircraft 
schools—big time base and other development projects interests me. 
ball. football, basketball Please send information about Convair's op- 
4 4 , portunities for Engineers. 
golf, rodeo—ice arena— 
opera and concerts— 
NAME 
good year round climate 


—no smoke—Western ADDRESS____ 


Hospitality. 
CARR enenninmeitnemn UT. mms 
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THESE 
ADVARMTAGES 


OF SANBORN 
DIRECT WRITING © 
RECORDING SYSTEMS 


1 COMPLETE SYSTEM OR SEPARATE 
COMPONENTS 


nel systems 
sepafate instru 
wplifiers 


produce< 
ntinuous, plas 


RECTILINEAR RECORDS 


I se rectang 
j igible tang 


sat TORQUERIOVERENT © 


orque of 
eflection. Sens 
ction 


WIDE CHOICE OF PAPER — 


Single wel standard sp 

mim/ se slower speed ble "Two 
channe 10 speeds 

mm/sec four channe gt 

25 to mm/sec 


CODE & TIME MARKINGS 


All models prov: jepe 
means of inserting & Pips 
code markings on 


INTERCHANGEABILITY. 


Ready interchang 
and Preamplifier 
tems permits a ™ 
ing combinations 


WRITE FOR 
COMPLETE 
CATALOG 


SANBORNeo. "so 


CAMBRIDGE 39, MASSACHUSETTS 


NUCLEAR NEWSMAKERS 


Arthur C. Lankford has joined Ak‘ 
Idaho Operations Ot! ! Lr ort 


rganization and 


Brewer F. Boardman, \ 
Fechnical Information 


1947 


Robert D. Fowler lias | 
associate eade! 

chemistry and meta 
Scientific Laboratory 


Alamos from Johns Hopkir 


Maj. Gen. Thomas F. Farrell, 
became «assistant ene ! na 
the Atomu 

August 


SCINTILLATION 
CRYSTALS 


for prompt delivery 


* SODIUM IODIDE 

® ANTHRACENE 

* STILBENE 

*® DI-PHENYL ACETYLENE 


*® TERPHENYL 


PLASTIC COATING OPTIONAL 
New Scintillation Bulletin—NS 2 


Write for a Copy 


Vdlional Padiac 
10 Crawford St. 


Newark 2, New Jersey 








MOVING? 


If you are moving (or have 
moved), tell us about it, 
won't you? Your copies of 
NUCLEONICS will not fol- 
low you unless we have 
your new address im- 
mediately. Make sure you 
don’t miss a single im- 
portant issue ... and 
help us make the correc- 
tion as speedily as possi- 
ble by giving us your old 
address, too 


NUCLEONICS 


Circulation Dept. 


330 W. 42nd St. 
New York 36, N. Y. 





March, 1952 - NUCLEONICS 











THE THEORY OF 
ISOTOPE SEPARATION 


As appled to the Large-Scale Production 
of U 


Just Published 
1 Explains the theories of cascade separ- 
* ation and describes specific separ- 


ation methods in which the theories are 
applied r t ude 





I 


By Carl Cohen, Dir., 
Atomic Energy Div., 
H. K. Ferguson Co 
Edited by George M 
Murphy. Div. Il, Vol. 1 
B, ational Nuclear 
Energy Series. 165 pp., 
40 illus., $2.00 








PHYSICAL PROPERTIES 
AND ANALYSIS OF 
HEAVY WATER 


Just Published! 
2 Discusses the physical properties of 
* heavy water, the equilibrium constants 
for exchange reactions, ( s pe analysis 


ents 


By Isidor Kirshenbaum, Esso Laboratories, 
Edited by Harold C. Urey, Univ. of Chicago, 
and George M. Murphy, N.Y.U. Div. II, Vol 
4 A, National Nuclear Energy Series. 438 pp., 
149 illus., $5.25 








FUNDAMENTALS 
OF ATOMIC PHYSICS 


3 \ thorough reference on atomic and 
* nuclear fundamentals in the simplest 
possible terms ‘ ge pa ¢e 
gases, 


! 


By Saul Dush- 
man, Research Consulant, 
Gen. Elec. Co., Schenectady 
294 pages, 68 Illus. $5.50 








1 : 
The Organization | 
of INDUSTRIAL 
SCIENTIFIC RESEARCH 
ny eS ee 


operation orator es, 
ele { the 


ervices. By C. E. 
Kenneth Mees John A. Leermakers, 
both of the Research Department, Eastman 
Kodak Company. 383 pp., illus., $6.00 














10 DAYS’ FREE EXAMINATIO 


Theory of lsotopes Separation, 
$2.00 


& Physical Proper- 
ties & Analysis of Heavy Water 
Fundamentals of 
Physics 
M I Organization 
Indus. Scientific Researc 


State 


NU-3-52 


fer applies to U. S. only 
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Force’s new engineering test center 


under construction at Tullahoma 


Tennessee. 
Walter E. Kingston has been appointed 


director of the new atomic energy 
division of Sylvania Eleetrie Products 
Ine With the company 


and more recently head of Sylvania’s 


since 1931 


metallurgical laboratories, he will di- 
rect an expanded program of research 
and development in the field of nuclear 


reactor materials 


James De Juren, formerly associated 
with the 


Radiation Laboratory, has joined the 


University of California 


atomic and radiation physics division 
of the National Bureau of Standards 


MEETINGS 


The Physical Society, 36th Annual Exhibi 
tion of Scientific Instruments and Appa 
ratus——Roval College of Science, London 
England, Apr. 3-8 

Symposium on Radiation Chemistry, spon- 
sored by the Faraday Society——Univer- 
sity at Leeds, England, Apr. 8-10 

American Physical Society, Southeas 
Section —North Carolina State ¢ 
Raleigh, N. C., Apr. 10-12 

American Society of Biological Chemists 
Annual Meeting Hotel New Yorker 
New York, N. Y., Apr. 14-18 

Federation of American Societies for Experi- 
mental Biology, 36th Annual Meeting 
Hotel Statler, Hotel New Yorker, New 
York, N. Y., Apr. 14-18 

American Physical Society, Spring Meeting 
of New York Section-—-Corning, N > 
Apr. 18-19 

American Society of Mechanical | 
Nuclear Energy Division of Metropoli 

(meeting on Engineering 


ngineers 


tan Section 
Applications of Radioactive Isotopes 
New York, Apr. 22 
American Industrial Hygiene Association 
Netherland Plaza Hotel Cincinnat 
Ohio, Apr. 22 24 
Sixth Annual Symposium on Fundan 
Cancer Research; also Cancer 
and Radiology Conference on 
and Other Diseases of Bone 
by University of Texas and 
American Pathologists —Shan 
Houston, Texas, Apr. 25-26 
National 
Meeting 
1952 Metal Powder Show, Metal Powder 
Association, 8th Annual Meeting — Drake 
Hotel, Chicago, Ill., Apr. 20-30 
American Physical Society-—— Washington 
D. C., May 1-3 
The Electrochemical Society, 50th Anni- 
Meeting, including Symposium 
Philadelphia, Pa., May 


Academy of Sciences nnual 


Washington, D. ¢ Apr. 28-30 


versary 
on Rare Metals 
1-8 

Scientific Apparatus Makers Association 
Annual Meeting——Edgewater Beacl 
Hotel, Chicago, Ill, May 6-9 

25th International Congress for Industrial 
Chemistry—Frankfort am Main, Ger 
many, May 18-25 

American Society of X-Ray Technicians 
Annual Meeting— Morrison Hotel, Chi- 
cago, Ill., May 25-29 


GLOW TRANSFER 
COUNTERS 


The Ericsson Tube 
Manufactured by 


Etelco Ltd., London, England 
NOW DISTRIBUTED 
EXCLUSIVELY IN AMERICA BY 


ATOMIC 


INSTRUMENT COMPANY 


The Decade Tube (Model 
GCI10OA) is a cold cathode gas filled 
multi-element tube in which decade count- 


Counter 


ing is achieved by the transfer of ionization 
from element to element within a single 
envelope. The GC10A will reliably handle 
up to 400 cycles or pulses per second 

other tubes wil! later be available for 


operation up to higher cycles per second 


Glow transfer decades may be cascaded 
with only one double triode required to 
Addition of a simple 
switch to each stage will permit subtrac 


drive each stage 
tion as well as addition. Resetting is 
entirely electronic several units can be 
reset to zero with a single pair of switch 


contracts. 


High speed and lack of moving parts 
make Glow Transfer Decades ideal for 
totalizers or where noisy mechanical de- 
vices would be prohibited 


Tubes are available in several counter 
assemblies or for incorporation in original 
equipment. For complete details, write 
today for Bulletin N-3. Ask also for 
Atomic’s new Fast Register based on these 
tubes 

Manufacturers of Nuclear Instrumentation 

ATOMIC INSTRUMENT 
COMPANY 
84 MASSACHUSETTS AVE CAMBRIOGE 39. MASS 


81 





PRODUCTS ann MATERIALS 


Frequency Marker 


Polarad Electronics Corp., 
politan Ave., 


Low-Voltage Supply 


Kepco Laboratories, In 
Ave., Flushing 55, N. Y 


* 


ne ni oe — — = 





100 Metro- 
Brooklyn 11,N.Y. TI 


149-14 4Alst 


100 ma can be de 
iriation 1s 


fluctuations 


voltage 
for line 
ror ine 


and ove! 








Miniature Thermostat 

Thomas A. Edison, Inc., Instrument 
Division, 29 Lakeside Ave., West 
Orange, N. J. This adjustable the: 
mostat 1s enclosed It 
temperature 
350° F, and i 
ts tactory setting Cor 

115 volts 


} 
metal-e 
range 


s adjustable 


its 
and diame 





Storage Cabinet 
Nuclear Instrument 
Corp., 229 W. Erie St., 
The mode N4 


and Chemical 
Chicago, Ill 





Surface Monitor 


Radioactive Products, Inc., 443 W. 
Congress St., Detroit 26, Mich. This 
pha-survey meter 


500, 0-25 2 S00 


rated 0 


ground 


\ 2-Mer 


ie 


onization 

is used for 
onnector pro- 
probe containing 
lifier for checking 
Response time 
between 5 and 8S 


in S-hr period 1s said 


Scintillation Counter 


Nuclear Research Corp., 2563 Grays 
7 Ave., Philadelphia 46,Pa: The 
mf scintillation-counter 

«lide 

ble Lucit 
with necessary 
cable and connec- 
cite caps is avail- 


fferent types of 
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UNBIASED TESTS PROVE THESE 
NEW PRECISION WIRE WOUNDS 


MOST RELIABLE AND 
STABLE OF ALL! 


This is no flight of fancy. Tested side-by-side with competing 
resistors, on the most modern testing equipment, IRC’s new 
Type WW Precision Wire Wounds proved vastly superior in 
reliability and stability! 

Actualhiy, new Type WW’'s far surpass JAN-R-93 characteristic 
B Specifications. Severe cycling and 100-hour load tests resulted 
in virtually zero changes in resistance. Other stringent tests 
proved Type WW ’'s high mechanical strength, freedom from 
shorting, resistance to high humidity. 





% Chge | Resistance Ch 
Ist 2nd 3rd 4th Resist from Last at End of | 
Original Cycle Cycle Cycle Cycle at End = Cycle} Hrs. Load only 
Resist % % % of 100 nd of ° 


Chge Chee Chge Chge hrs. load a load no cycling 





100,010 +04 +04 +05 +.05 100,050 01 [100.040 02 
+.03 +05 100,060 +.01 [100,000 
+02 +.05 100,000 +.05 | 100,050 
+02 +.02 100,000 02 | 100,040 
+04 +.05 100.000 05 | 100,030 
04 
04 
05 




















100.100 + 6 99 980 
+ 04 100.070 + .03 100,000 
+ 05 100.050 0 100,000 
+05 + 04 100.010 03 100.050 
+02 + 04 100.010 03 100 000 
+ 01 03 100.000 03 
































NEW WINDING FORMS hold more wire, giving higher resistance values. Non- 
hygroscopic ceramic assures high insulation qualities, high mechanical strength 
and low coefficient of thermal expansion 


NEW WINDING TECHNIQUE eliminates possibility of shorted turns or winding 
strains. All wire used in construction is given rigid insulation tests of special 
enamel coating, and special attention is given to insure transfer of wire to winding 
form without strain or break in insulation 


NEW TYPE INSULATION withstands humidity, assures long life. Winding is 
multiple vacuum impregnated with new IRC-developed compound which retains 
same consistency throughout entire range of temperatures to which resistors are 
exposed. Neither glassy hard nor tacky soft under any condition, this prevents 
wire strains, provides stability and freedom from noise 


NEW TERMINATIONS are rugged lug terminals for solder connection. These pro- 
vide dependable and strain-free winding terminations. Only WW-10, because of 


small size, is provided with wire lead termination 2” long 


Send for full technical data on these new Precision Wire Wounds—and be sure to 
ask about our Industrial Service Plan. It enables your IRC Distributor to give 
you ‘round-the-corner delivery of experimental or pilot-run quantities—right 
from local stocks 


Cees eee em ee ee eee eee eee eee eee ane ae a 


INTERNATIONAL RESISTANCE COMPANY 
419-A BROAD STREET, PHILADELPHIA 8, PA. 


ineuloted Composition Resistors Please send me additional information on IRC Type 
Low Wattage Wire Wounds WW Precision Wire Wound Resistors —Name 
Controls Voltage Dividers and address of local IRC Distributor ( ) 
Deposited Carbon Precistors 


© Resistors ¢ Voltmeter Multipliers 


HF and High Voltage Resistors Name 
Precisions « Insulated Chokes 





Title- 


INTERNATIONAL RESISTANCE COMPANY _& Company 


401 N. BROAD STREET, PHILADELPHIA 8, PA. Address 
In Canada: International Resistance Co., Ltd., Toronto, Licensee. Citv— State 
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radiation different physical 


applications Starting potential of the 
OOO 100 volts; operating 
1,000 + 100° volts. Ef- 


30% 


eounter S 
potentia s 
ficiency with Co is said to be 
The counte 1 Ope}: 


onventional 


ated by plug- 
sealer or 
lead 
standard 


ging 
i lable isn a 


with the 


ratem 
1 
eolliim ~ s lis€ 


crystal 


Scintillation Counter 


E. K. Cole, Ltd., Southend-on-Sea, 


com- 


England. Th 


pr 


S11, has an 
Its per 
cathode is 
ilternative 
30. 100 stability 
Rise | 
on 
stage 
voltages 
potentiometer netw h 


high-voltage filtering is 


84 


Centrifuge 


Scientific Glass Apparatus Co., Inc., 
Bloomfield, N. J. This 
centrifuge will hold four 15-ml standard 

The 115-volt, a-c, 60- 
draws 1.5 


1,550 


angle-head 


metal shields 


evele motor amperes and 


rpm. All 
parts of the device are 


rotates at rotating 
concealed by 
The 
secured to a cast-iron base 
feet ventilated for 
continuous operation 


an aluminum guard motor 1s 
which sits 


on rubber and is 


Electrometer 
Special Instruments Laboratory, Inc., 
1003 Highland Ave., Knoxville, Tenn. 
The model 145 


operated, and will measure d-c poten- 


electrometer is a-( 


Apec inl 
deflec- 
Input 


tials in the range 0-150 my 


modification to give full-scale 
tion of 380 mv is available 
terminals are available inside a shielded 
compartment on the front panel, on 
on a probe which may be used 

motely 


10 10 


Input 
' or 10 


Provision 


impedances of 10° 
ohms may be selected 
is made for connection to a 


strip-chart recorder 


Oscilloscope 

Television Equipment Corp., 238 Wil- 
liam St., New York 38, N. Y. he 
model T-H0O1IB Os illoseope has a 5-in 
screen. The Y-axis response is said to 


be within 3 db from 2 cycles to 12 mega- 


cycles at 10 mv, rms, per inch of deflec- 


tion sensitivity The sweep generator 


provides either recurrent sweeps from 
10 cycles to 100 kilocyeles, or triggered 
Phas- 


ing is provided for 60-cycle sweeps and 


sweeps Irom Susec to 10° usec 


all sweeps may be synehronized to 


either positive or negative peaks 


Pressure Gage 

Byron Jackson Co., Oil Tool Division, 
P. O. Box 2017, Terminal Annex, Los 
Angeles 54, Calif. The model PM-14 
pressure gage is available with pressure 
ranges of 0-3 psi to 0-5,000 psi, with a 


deviation from linearity of +1% 


ol maximum. Operating temperature 
range Is 70° to 250° F: 
extended to 400° I 
The Trequency ol the model 


this can be 
with special con- 
struction. 
D-1 oscillator is 
by the pressure gage, and has an output 
of 10 volts, a-« 50,000-ohm 
load. The maximum 
operating frequencies available are 1.5 
ke and 12 ke 


remotely controlled 


into a 


minimum and 


respec tively 


High-Voltage Resistor 


Astro Electric Co., 1302 County Rd., 


Calif. 1001 re- 
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Belmont, rhe type 





tage drops from 5 to 100 
imum current drain of 
ltuge measuring opera- 
in a spun-aluminum 
the unit contains five 
d= 1l-megohm resistors 

cision of 0.1% at 74° F. 
its can be stacked and series 
Metering taps can be 


it at any 


point 


Voltage Regulator 


Magnetics, Inc., 135 Bloomfield Ave., 
Bloomfield, N. J. This klystron d-c 
oltage regulator makes use of an all- 
circuit. It 

power-supply output at 


S000 olts. d- for load 


puher-type 

current 
he range 0-100 ma, and 
iations in the range 
-( Regulation ac- 

e +1% 


The instrument may 


; time delay 


ir power supplies 


Pressure Transmitter 


Automatic Temperature Control Co., 
Inc., 5200 Pulaski Ave., Philadelphia 
44, Pa. This 


’ device is designed to 
cuum pressures with refer- 
It con- 


opposing bellows connected 


in absolute pressure 


ver beam spring and a differ- 
nsformer. The transformer 
only 0.01 gm for displacement of 
output 
Avail- 


irmature to give an a-¢ 


near to within 0.1% 
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able in five standard ranges from OQ dt 
mm Hg to 0-30 in. Hg, the transmitters 
are calibrated to an accuracy of 0.50% 
of full range. 


Volt-Ammeter 


Pyramid Instrument Corp., Lynbrook, 
N. Y. This 


meter, model 


shap-around-type am- 
1200, can measure al- 
ternating current in six ranges. The 
ranges have maximum readings of 
15, 60, 150, 300, 600, and 1,200 am- 
peres. For measuring voltage, there 
are three ranges with maximum read- 
ings of 150, 300, and 600 volts, a-c. 
The transformer design is said prac- 
tically 
measurement due to position of the 
conductor within the Probe 
down into the 
sockets, to eliminate danger of shorts 


to eliminate error in current 


jaws. 


jaws are insulated 


The meter case is dust proofed. 





Scaler 


Radiation Instrument Development 
Laboratory, 2337 W. 67th St., Chicago 
36, Ill. The model 66 scale-of-32 G-M 
scaler has a pulse-height control vari- 
able from '¢ to 10 volts. Electronic 
resolving time is said to be 5 usec. A 
six-digit mechanical register is mounted 
on the front panel. An external clock 
can be synchronized with the count 
switch. The high-voltage is continu- 
ously variable in the range 500-2,500 
volts; regulation is said to be 0.01% 
of line voltage change. The 4!9-in 
front-panel meter is calibrated to 2% 
of full seale. 


Ceramics 


Stupakoff Ceramic and Manufactur- 
ing Co., Latrobe, Pa. 


materials can be 


These ceramic 
formed by press- 
ing, extruding, casting, and ramming 
They 


expansion, and are able to withstand 


have very low coefficients of 








For Measuring 
RADIOACTIVE 
EMISSIONS 


63x63%3.5em 


LINDEMANN-RYERSON 
ELECTROMETER 


Was first used for photo-electric measure 


Weight 0.17 kg 


ments. Is now used in conjunction with 
ionization chambers for the determination 
of radioactive emission. Compact, sturdy, 
high sensitivity, stable zero and requires 
no leveling. Capacitance is about 3 cm: 
Includes improvements developed by the 
Ryerson Laboratory 


PORTABLE 
Projection Viewer 
for Lindemann 
Ryerson 


Electrometer 


POCKET GAMMA RAY DOSIMETER 


is a personnel monitoring instrument 
to measure cumulative exposure to 
gammo or x-rays over a given peri- 
od. Contains an ionization chamber, 
© quartz fiber electrometer and 
viewing system. 


“CHANG and ENG” FAST NEUTRON DE 
TECTOR 


follows closely original design of 
U. S. Atomic Energy Commission. 
Consists of twin ionization chambers, 
Lindemann Electrometer, reading 
microscope ond dry cells. Self con- 
tained. 


PRECISION 
Design) 


IONIZATION METER (Faillo 


A complete instrument for null meth- 
ods of radioactivity measurements 
where background radiation effects 
must be eliminated 


Send for complete informati 


CAMBRIDGE INSTRUMENT CO., INC. 
Pioneer Manufacturers of Precision Instruments 
3774 Grand Central Terminal, New York 17 
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NEW and ADVANCED 


EQUIPMENT for 
Science and Industry 


Now commercially available from 
the Mechanical Division of °c 
ARTHUR D. LITTLE, INC. «fifi 


Low Pressu 
Liquet er 


iters 


ADL Collins 
Helium Cryostat 


npact, Multipur 
Research Ele 
Weighs 


Produces 


ADL Hydrogen 
Liquefier 


irthur 
§ Serivces 


from the 


Lhese are but a feu un of 
D. Little Mechani Di 
im developing f 
tdea thre th te Ma factured 
“nit 

WRITE FOR BULLETIN N-1 


ARTHUR D. LITTLE, INC. | 
Mechanical Diviston 
30 MEMORIAL DRIVE, CAMBR E MASS | 


RESEAR . 


| 


cumsansncume —— 
= —_—— 


86 














A. F. Hoppe Engineering Inc., Greens- 
boro, Ind. This 


is forged and parts are 


stainless-steel 
That h Ih 


welded together Size and 
have been reduced 75 

to cast-steel valy 

bolts have been elim 

parts are 


Check 


Power Supply 


North American Philips Co., Inc., 750 
S. Fulton Ave., Mt. Vernon, N. Y. 
This regulated high-voltage pply is 
for use G-M 
tubes 

output 

volt 


if 





WANTED « « « 
ENGINEERS, 
ZS \ SCIENTISTS 


Unusual opportunities for outstand ng 


and experienced men. 


These top positions involve preliminary 
and production design in advanced 
military aircraft and special weapons 
including guided missiles 


IMMEDIATE POSITIONS INCLUDE 


Electronic project engineers 
Electronic instrumentation engineers 
Radar engineers 

Flight test engineers 

Stress engineers 

Aero- and thermodynamicists 
Servo-mechanists 

Power-plant installation designers 
Structural designers 
Electro-mechanical designers 
Electrical installation designers 
Weight-control engineers 


Excellent location in 
fornia. Generous 
expenses 


Cali 


travel 


Southern 
allowance for 


Write today for complete information 
on these essential long-term positions 
Please include resume of your experience 
& training. Address inquiry to Director 
of Engineering. 


NORTHROP AIRCRAFT, Inc. 
1053 E. Broadway 


Hawthorne (los Angeles County) Cal 











DOUBLE BARREL 
ADVERTISING 


Advertisin 


mipiete 


ugree—to do a 
advertising job you need 
the double effect of both Disp 
Advert g and Direct Mail 
Display Advertising keeps your 
name before the publ c and builds 


men 


prestige 


Direct Mail suppleme 
Disp iy Advertising. It 


your message ht te 
ach 


buys or influences 


tive vou want to re 
who 


chases 
In view of present day difficul 


ties In Maintaining your own ma | 

y lists, our efficient personalized 
service is particularly important in 
uring the cc mprehe nsive market 


coverage you need and want 


Ask for more 
tion today. You'll be surprised at 
the low overall cost and the tested 
effectiveness of these hand-picked 

] 


selections 


detailed informa 


McGRAW-HILL 
PUBLISHING CO., INC. 
330 West 42nd Street 

New York 36, N. Y. 
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yperates at tempera- 
to +80° C. The 
irnished with dif- 


irrent ratings 


Rubberized Asphalt 


Rubber and Plastics Compound Co., 
Inc., 30 Rockefeller Plaza, New York 
20, N.Y | : ible sheeting comes 
sses, 0.028 and 0.054 in 

water and moisture 

higt =n algae 


LITERATURE AVAILABLE 


Transformers. Catalog GEA-46261 


ind out- 


Relays. ( 
| j 


Jet pumps Julletin 512 gives tech- 
! lata o1 pumps. Pen- 
42 Holden Ave 


describes 
imetats Amer- 


Inc.. Rolled Plate 
Prince St Flushing 


Instruments Bulletin 1150 shows 

etection and measurement 

l S } Tronics Ine HL? 
Howard St., Phi adelphia Pa 


Servoamplifiers. Data sheets give | 


mplifiers. Servo- 


ost and Stewart | 


lve it 


Valves (Catalog ustrates relief 
nal equipment applica- 
e Co., 101 S. Clinton 

I 


s00kKlet explains 
equipment, 
Tn 750 

me 
Resistors Data sheet 155 gives char- 
ble resistors Chi- 
y Corp., fF khart, 

[nd 
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High Efficiency 


SCINTILLATION COUNTER 


Over 35% Efficiency with CO® 


Compare Our 


EFFICIENCY - SIMPLICITY - PRICE 


A A large single Sodium lodide 


Thallium crystal permanently 
mounted in a lucite cap— 
optically coupled to an RCA 
5819 Photomultiplier Tube. 
New circuitry allows direct con- 
nection between the 6 foot cable 
and your scaler or ratemeter. 


No Additional Circuitry Necessary 


compete $] 75.00 


Write for BULLETIN SC — 203 


Sigs NUCLEAR RESEARCH CORPORATION 


FR 2563 GRAYS FERRY AVENUE - PHILADELPHIA 46, PA 











TECHNICAL ASSOCIATES 


announces 


ABSORBER SETS 


and 


CALIBRATION SOURCES 


/ 
jor 


Precision Counting Room Work 


Technical Associates now offers 





alpha, beta, and gamma cali- 
bration sources, and aluminum 
| and lead absorber sets for pre- 


AMERICAN NER SOCIETY Seaiar aaa Ges ame 








ll 





lected to leave no dead spaces 


SEARCHLIGHT in curves being taken. Both 
[Yteasle) sources and absorbers are in- 


Clessitied Advertising) dividually calibrated to close 


EMPLOYMENT . BUSINESS 

EQUIPMENT usp ck tolerances. 
OPPORTUNITIES 

Inquiries Invited 








ELECTRONIC ENGINEER TECHNICAL ASSOCIATES 
Rea I vm 
pany Desi ign and produ r Instrumentation for Nuclear Research 
detection equ ent. Write f 
140 West Providencia Avenue 
Nuclear Research Corporation | 
2563 Grays Ferry Ave., Philadelphia, Pa Burbank California 
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For low loss, frequency stability, and ability to take and absorb 
mechanical shock one vibration — specify Chemelec Crystal cone on tg anlage 

Sockets, made of TEFLON. haan. toe. ” Third Cover 
e Three sizes for use with holders having 0.050 pins Sudiction tnsteenent Bovel- 

spaced ¥%2 in., 0.095 pins spaced % in. and 0.125 pins opment Laboratory 77 

spaced % in. Sanborn Co. ... 5 csise ig a 

e Chemelec Crystal Sockets have a loss factor of less Servomechanisms, Inc... .. .71 


than 0.0005, a dielectric constant of 2.0 from 60 cycles to Sorensen & Company..... 6 
Streeter-Amet Company .. .78 


; . Stupakoff Ceramic & Manu- 
e They are serviceable at temperatures from —150°F. to facturing Co. 


500°F. with negligible change in electrical characteristics. Technical Associates 
e Having zero water absorption, they are unaffected by Tracerlab, Inc. 
extreme humidity. Victoreen Instrument Co. 
Second Cover 
United States Gasket Co.. .88 
; Waterman Products Co., Inc. 78 
e Single hole mounted, by screw or rivet, they facilitate Weston Electrical Instrument 
assembly as there is no danger of breakage as with ceramics. Corp. 76 
e Write for bulletin No. CS 441 
We also manufacture TEFLON sheets, rods, tubes and fab- es 
ricated parts. 


30,000 megacycles. 


e Chemically inert, they are immune to corrosive atmos- 
pheres, fungus, oil, solvents. 
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COMPAN Y FOREMOST FABRICATORS OF “TEFLON” | | omissions. 
AND OTHER FLUOROCARBON PLASTICS 


*du Pont's trademark for its tetrafluoroethylene resin 
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OAK RIDGE Al LINEAR AMPLIFIER—RCL MARK 15 MODEL Al 


The Oak Ridge National Laboratory has developed and widely used an ex- 
cellent and versatile linear amplifier suitable for pulse work. This instrument, 
for the first time, exactly to Oak Ridge specification, is now commercially 
available from Radiation Counter Laboratories, Inc. The price of the Oak 
Ridge Al Linear Amplifier is $520.00. The Model AlA Linear Preamplifier is 
also available and must be used with the Al Linear Amplifier when making 
nuclear measurements. The price is $125.00. 


SPECIFICATIONS 


Gain: Maximum gain 1,700, variable down to 1.5% of 
maximum by fine and coarse controls. Fine gain control 
adjusts signal between 50 and 100%. Coarse gain con- 
trol adjusts signal in six steps, each step exactly a factor 
of 2, approximately equal in magnitude to the variation 
in signal available by adjustment of the fine gain 
control 

Response: Bandwidths of 2 mc., 0.5 mc., and 0.1 mc. are 
obtainable by front panel switch. Rise time of 0.2 micro- 
seconds. Delay time—0.45 microseconds with 2 mc. 
bandwidth. 

Pulse Height Discriminator: Variable from 

0 to 100 volts by large four-inch dial. Volt- 

age is read directly from dial. Accuracy 

+0.5 volts 

Linearity: No departure from linearity greater 

than 2% 

Outputs: The output of the main amplifier is 
available at ‘High’ and “Low” output jacks, 

related by a factor of approximately 20. The 


output of the Pulse Height Discriminator is positive and 
has an amplitude of 3 volts and a duration of 0.4 
microseconds. This may be used for driving a scalar 
or triggering a scope by means of a coaxial cable. All 
three connectors are Amphenol 83-IRTY. 
Power Supply: Designed to operate from a 115 volt, 
60 cycle A.C. line. An electronically regulated power 
supply is included. 
Cabinet: Finished in copper-plated smooth grey ham- 
mertone. All hardware is stainless steel where possible. 
Accessories: The RCL Mark 15 Model A1A Linear 
Preamplifier is available and is designed to 
be used with the Oak Ridge A1 Linear Am- 
plifier. It consists of a three stage feedback am- 
plifier followed by a cathode follower, and has 
a gain of approximately 30. The cathode-fol- 
lower cathode resistor is the imput resistor in 
the A1 Amplifier. This Preamplifier serves the 
purpose of matching the impedances between 
the counter and the A1 Linear Amplifier. 


e Write for Brochure 


RADIATION COUNTER LABORATORIES, INC. 


5122 West Grove Street 


Skokie, Hlinois 
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Neutron Thermopile 
NUCLEAR’S Neutron Thermopile has 
mode an important contribution to 
simple high-level slow neutron in- 
strumentation. It is used within the 
reactor for monitoring and control 
purposes — ond is the only neutron 
“thermometer” commercially avail- 
able to pile operators. 


“NEUT” for Measurement 
of Fast Neutrons 
NUCLEAR Model 2714 “Neut” ion 
chomber type survey meter is used 
for health monitoring near reactors 

- measuring fast neutron flux in 
@ gomma ray field. It, too, is the 
only commercially manufactured 
instrument of its type. 

Four ranges of gamma and nev- 
tron radiation rates are provided. 
Interchangeable ion chambers allow 
measurement of gamma-plus-neu- 
tron flux and gamma flux only, 
thereby permitting determination of 

neutron radiation. 


Tecunoxocists in the field of atomic 
reactor construction and operation can look 
to NUCLEAR for expert advice, assistance 
and equipment in all phases of reactor instrue 
mentation and control. NUCLEAR has a 
background of experience in this field, repre- 
sented in part by scientists who participated 
actively in the instrumentation of the early 
reactors, and by a continuous research and 
development program which has evolved a 
number of commercially manufactured 
instruments, of which the thermopile and 
“Neut” are representative examples. 


In addition to instruments for atomic 
reactors, NUCLEAR'’S complete matched 
line of survey, counting, and analysis instru- 
ments for use with reactor products enables 
pile operators to secure proven precision 
instruments for every need from a single 
source. A variety of radioactive chemicals 
is also marketed by NUCLEAR, 


Full details on NUCLEAR instruments, 
chemicals and services will be furnished 
promptly upon request. 
nuclear instRUMENT & CHEMICAL CORPORATION 

235 West Erie Street * Chicago 10, Illinois 


Cable Address: Ariab, New York 
Export Department: 13 E. 40th St., New York, N.Y. 


@ Scaling Units for Every Type of Radiatior 
@ Complete “Packaged” Counting Systems 


@ Health Monitoring instruments for Personnel Protection 
@ Glass Wall, Mica Window, and Windowless Counters 
@ Portable Count Rate Meters 

@ Radioactive Chemicals 


nuclear “PRECISION 
INSTRUMENTATION FOR 
NUCLEAR MEASUREMENTS” 


@ Complete Line of Accessories for the Nuclear Laboratory 





